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(54)Title: VARIANT loxP SEQUENCES AND APPLICATION OF THE SAME 
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ApaLl 



toxPBByj(34bp) ^ Mlul 



(s) 5' -TCGAG GTGCAC ATAACTTCGTATA ATGTATGC TATACGAAGTTAT ACGCGT T-3 
(a) 3' -C CACGTC TATTGAAGCATAT TACATAGG ATATGCTTCAATA TGCGCA AGATC -5' 
^ Inverted ^ Inverted (Xbal) 

repeat (13bp) WtL (8bp) repeat (Wbp) 



a ... loxP SEQUBMCC (34 bps) 
b ... SPACER REGXOK (8 bps) 



Variant loxP sequences having the characteristics (a) to (c) as specified below whereby gene insertion or gene subsntuiion can be 
effected at a high efficiency in higher eucarvotic ceils such as animal cells: (a) having a sequence derived from the following wild type loxP 
sequence originating in a coliphage PI by substitution of at least one of the bases at the 2-, 3-, 4- and 5-positions (i.e., T, G, T and A 
respectively) and at least one of the bases at the 6- and T-positions (i.e., T and G, respectively) in the central eight bases (the spacer region) 
each bv a different base optionally with substitution of base(s) in the regions other than the spacer region by arbitrary base(s): 12345678 5 - 
ATAACTTCGTATA ATGTATG^ TA rACGAAGTTAT-3' SPACER REGION; (b) not undergoing specific DNA recombination with 
the wild type !oxP sequence even in the presence of a recombinase Cre; and (c) undergoing specific DNA recombination with another 
variant loxP sequence having the same sequence in the presence of the recombinase Cre. 



BEST AVAILABLE COPY 



:^^m::^^&.T(D (a) (c) cD'\±n^h^^^Mlox?im^m^^^ z. t 

{^-<-t-mm <7>2#@ (T) . 3#g (G) . 4#S (T) X(±5Sg 
(A) (D^m(Doh(}^fj:< th — :><D^mRXf6mS (T) Xi±7#i (Q) 

12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 
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m 'm m 

1 o X pm^it't'Dmm 

5 t^m^T^m 

z-r^mMioxpmmt. ar^^MloxPiE?^|J^fflv^/•cae^(DS^:^&^cr9ll1■5)o 

^^^^'p^^x'h^7f)K ^tix{,m:ti-tm.^±TT/ 'y^/i-^^i'fm-t^^-^. 
20 ^&o<DmB'Fi:WALtc-^y^i¥mi:m^^xnmm^^n^\ t(nmmx. 

;\^7.<D^ ti-yi\:fj:hW^mtkRrfmM%:^'t^-E^^i)'^h^ (Bett et al. , 
Proc. Natl. Acad. Sci. . Vol. 91. 8802-8806(1994) . Miyake et al., 
Proc. Natl. Acad. Sci.. Vol. 93. 1320-1324(1996)) » 

25 i!)mmfmm<n-^ii. mm<Di&\^'^w\m^x.^^^'x^'^f)^hxh^o ^ri',z 
^o:>^o^j:mm<Dmt Lx-xmm(D^<^y'v^y7-i>?iA^<DV ^y^^'-^-^ 
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2 

(D^i§^t^^^(D±n^^'i7 0'^^^^mmt^X.mmX'h^ (Sternberg et al. , 
J. Mol. Biol., Vol. 150, 467-486(1981). Abremski et al. . J. Biol. Chem. , 
Vol. 259. 1509-1514(1984), Hoess et al. . Proc. Natl. Acad. Sci. , Vol.81, 
5 1026-1029(1984)) . i-f£t^-h. [W] -DNA5)-T-±(-P;^[Slt73 2 0(7)loxPgeW#?S 

10 ^t#^&^/iDNAM^^x.5^^(l, mmmmi\ixti<M^m^x'h^mmmm'^W)m 

(Sauer et al. , Nucleic Acids Res., Vol.17, 147-161(1989), Kanegae 
et al., Gene, Vol.181, 207-212(1996)) , m^^^^ (Sauer et al. , 

Proc. Natl. Acad. Sci.. Vol.85, 5166-5170(1988). Anton et al. , J. Virol.. 

15 Vol.69, 4600-4606(1995), Kanegae et al. , Nucleic Acids Res.. Vol.23, 
3816-3821(1995) ) , h^yxv^i-^/iJ'^ ^7. ( Lakso et al. , 
Proc. Natl. Acad. Sci.. Vol.89. 6232-6236(1992) , Orban et al. . 
Proc. Natl. Acad. Sci., Vol.89, 6861-6865(1992), T.u et al. . Cell. Vol. 73, 
1155-1164(1993), Gu et al. , Science. Vol. 265. 103-106(1994)) m^m'fh 

20 ix5o 

-u. nxm-^%mm\t. ioxPifi?ij7)j|ti-#?i-r5i&i^«wSfefe<*^^^ 

X^< (Fukushige et al.. Proc. Natl. Acad. Sci. . Vol.89, 7905-7909(1992), 
Sauer et al. , Proc. Natl. Acad. Sci. , Vol.84, 9108-9112(1987)) , mmmxf£ 

DNA^i^Jii^2o(DloxPge?iJ;45#?5E-r5i:, Ac/i^pt^^J "9 ffi LS^C? t)^- "9 , L 

-(7)tfASJt^(7)Mg5r±(f5/c*- :$:*(;5ioxPiE^ij (H^^s) (Dm.mm.nta 
mti:^^m(n\omm cmm ^m^-tz^^t'-'^^fit^. ioxPSfi^ijn34Mt7:> 
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dnmfU^hfi^K) . 2oW13iS£cOii6::^[^S^Sa^iJ (inverted repeat) (C^^n 

t>tl^ Z tA'^^ibi^^X^^^Z (Hoess et al., J. Mol. Biol., Vol. 181. 351- 
362(1985)) „ 

loxPiS^y (34bp) 



12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 
3' - TATTGAAGCATAT TACATACG ATATGCTTCAATA -5' 
&«iB9y T.^--^- S«iB5y 
(13bp) «a (8bp) (13bp) 

5 

y) ;::gmLfcloxPia?iJ (^MSiloxPE^iJ) II. m±mox?mmt(DmX'ii'^^ 

IZ-^'^^^ ^ ~ t A'^Tix ^tltl (Hoess et al. . Nucleic Acids Res., Vol.14, 
10 2287-2300(1986)) o 

^(Dy<^T V T-'y±<DMB^t<DMi^ (Waterhouse et al. . Nucleic 
15 Acids Res., Vol.21, 2265-2266(1993)) . y 7 -i^ ^ h'^-!^ ^ - ±(Om^'f-(r> 
Zf y 7. \ ^ ^ ^ — ^oyi^ A (Tsurushita et al. , Gene, Vol.172, 59- 
63(1996)) . yyP^i, ^-±(DmB^(^Mi^Myk^i^±(0'MB'ft<Dm 
m (Bethke et al. , Nucleic Acids Res.. Vol.25, 2828-2834(1997)) tjit'i'^m 
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10 ^G^i^fjAicg^tfi^^mMloxPia^iJIi. *^5%(7)/lJ[-CI?^MloxPE^iJi:<7)r^T' 
z.<D^o\^. ^^^5!t<75SfTT-«'^^§iloxPia?|Ji:i^^t§^loxPSB?|Ji:^fflv^. i^j^fe 

15 

cogp^§iioxPia?i]rBi a^MMioxPia^ysr^ttf 5 ^ t r-*) 

5, ^^\zj$m?i<r>^m%. if^£SloxPia?iJi:'^^MloxPS2?iK tjt<flM'^^5 

i ^ . 2 o(7)ioxP@a5^ijrpn'<^ f-f — tf c r e >^wm:7L^z^<Dm^^^ 
(7)^^MioxPia?ijPB^T-ii, 2 o(DSF^siioxP@a?'jrBi [s]e-^(7)?jj^-cm^;tsi't^ 
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5 

m.r>tch<DXh^, 

5 -rtit'h. ^Wmm^'^t. ^(7> (1) ~ (2 1) (p<t*5'9T'J>a ; 

(a) ■kmm?\y7-'y^^(r>ym(om±moy.?m^\\zi6\^^x. ^^%<Ds^m 

{y^^-^-mm t02#@ (T) . 3#S (G) . 4#g (T) X{i5#@ 
(A) (D^m(D^h'pfSi< — ^(ni^^RU^^n (T) XtiTSa (G) (D 

12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 



15 m^xiSi^^d^^a- ?>-f. 

(c) y r'^^k'-:^— tfC r e(^#^iT. IWj-(75iE^iJ5r^i-5 9 -ocO'^SM 

( 2 ) tXT<7)i4K^S: -bo^MMloxPia^iJo 

(a) ^S|@Pi:7 7-vS5l5(^Tte(7)g^^MloxPia^iJ(^ib'V^T. ^^^SPfT^SM 
20 ^-^liiic) £7)2#g (T) . 3§@ (G) :Rt/4#@ (T) <D^mt-h 
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12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 

(b) >; riyf-f— bfc r e (D^^rx'hw^mox?nmt(7ymx'^^ifi}DN /K 

\ox?mi\t(omx'!f^m&oDUAm^x.Ritf)^^^hfj:^\ ±ie (d xf± (2) 

10 (4) ie^lJ#^ : 2 6 . iB^iJ#^ : 2 9. SB^iJH"^ : 3 0 . SE^US^ : 3 5 . Ifi 
?|J#^ : 3 9, ia?iJ#^ : 4 2 Xliga3''lJ#-i- : 4 9 T'S$nSiS?iJT'fo^±IE 
( 1 ) iaic<?)^^SloxPiE3^iJ ; 

(5) ±te (1) ''.^'/^L (4) ^^i^tL;4^(^f^«fe^O^MMloxPiB?lJiSr^1-^.DN 
A ; 

15 (6) 'pf£< th--^<DWf±m\ox?im&Xf±m (1) X(t (2) E«t<D'^^Si. 
lox?mm:(i>^£< t t-o^-rSDNA ; 

(7) ffl^^MloxPE?i)<i:^^SiloxPie?yoFBl(CBffM(7?)tei=-;4^fflA^ixfc±E 

(6) ElfeODNA ; 

(8) l:v^(::M^J^5ifi?'J^t>o'>/^< i:^2o<7)±|E (3) l2*fe<7)^M^loxPSE 

20 ^iJ^W^^dna; 

(9) K\^^z^fj:biim^ 2^(Dm^miox?im(Dmi^mm<DMB'f-AmA 

^htz±tl (8) ISit(75DNA ; 

(10) ±E (6) ?'j;t^L (9) \^^-rtiM^mMi<DDNAiz.x.^xmnm^^ri 

25 (1 1) TI2(DDNA (a) RXJ'DNA (b) ^V^:y^i—^CT e <D#ST 
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(a) m±mox?mn. MB^ARrj±.m (d xn (2) mmommmioxpm 

(b) m±miox?mm. mb^brv^dna (a) tmzm^m\oyiPMm^z.(D 

(c) DNA (a) ^C^oV^Ta'e^A^i3te^=■B^Zg#|$i^ytDNA„ 
- -T% jte^AJ^O^iie-7-B{iSv^i^^/j:5ftS<^3te^-^fcS : 

(12) Tie<7)DNA (a) RXIDN A (b) ^ V :=i yt'i—\iC x e (D^^T 
icSl^t^^it. TtecODNA (c) ^#61i:d»'b'i'5jiei=-am;^ffio 

10 (a) m^Z^f£Mm^h^2^<D±B (3) te^£7)^^MloxPSd5'j (SMM 

loxPie^'j 1 ^tu^^MSJioxPis^'j 2 ) Rxfi&B^A^^^mio}^?nm 1 /iie^A 
/iSM^ioxPia^ij 2 onit^w-r-s d n a, 

(b) ^^MioxPia^n, iie^B&u^^s^ioxPia?ij2^rojiitc^i-6^^ 

DNA, 

15 (c) DNA (a) iZiSi/ ^T-te^A;0>ae^B (CE«l$il^D N Ac 

Z^T% jt^£^A&tJ'3ie^B{li:v^(c^/j:5ftS03te^'Cfc5 ; 

(13) ae^B7)5«ltg6<)7'£it^^-t?^±/iV^::<!:$r^l$1ti:^S±l^ (1 D Xfi 
(12) E®c7);^& ; 

(14) i^B^Atmm&0^£i^B^Vltf£\^^^t^W^ti-^±ti (1 1) XJi 
20 (12) E«<^:^i£ ; 

(15) DNA (a) imm'DPk^i^DNAVh'O. DNA (b) iS^^^^K 
DNAX(±-:*:^^^^DNA'>-Y/u^T'fc5^<t5f1#mi:-r5±fS (1 D 

L (14) i.^-ftL75Mcie^(D;^fe ; 

(16) DNA (a) 7mm(Dy^^i$.DNAX'h<0. DNA (b) i^^flat^T"^ 

25 ^^ti=bztiz.^<o-:^mm^i(kDNAt^j:^^m^^-r^:Lt^wmt-r^±Bc 

(11) ?ii^L (14) \^^irtif}^^tiW.<^':^'^ ' 

(17) DNA (a) ;6iZ:^^DNA^'f /I'^'^^fe^^^DNAT'fcO. DNA 
(b) ii^y^l KDNAXf±-*^^^DNA':r^/i'^-efeari:Srii#m<b-r 

5±is (1 1) (14) v^-mAM^iEi£o:^s ; 
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(18) DNA (a) A-^'^BDNA'y^/i^^CDykB.i^DNAX'h'O. DNA 

( b ) mm^hv^^^ti^ zt{^x<o r-^mmvtD NAt /.^ -s^m^w^s ^ 

t^:nWi.ti-^±m (1 1) ^-ei/^L (14) ^'Ttit^^tmiD^ifii: 

(19) DNA (a) <DZ.:^mDNA'y^ /^^r^Ty'y'y^/l^:^X'h^Zti^ 

5 mti-^±B {1 7) xit {1 8) mm(oijm; 

(20) ±B (6) fj:\^^L (9) l^-f tL;4^{-IE$g(^DN A$r^^fls±(3W^a h 

(2 1) ±fs (6) T'ii/^L (9) ^^-rn^^\^mm<DDNA^-h^£^mmo 

10 0 1 fi. lf^^loxPSE^iJcD'g'figDNA(Dfl|it^.T^-rilIT-fc2)o ( s ) li-lr 
(a) ttTyf^-ty>^^?r^i-o 

>';^li) ^^-fo 

msfi, -a'^$ixfci^5S^(7:)^MMloxPia?iJcD><.-<-f— li^(Dgfi?ij (r 
15 >^-ir:/^m) ^^-To 

x^±<D^mmox?mn<D\^^^^-to ^^itB s an umi:Lfc^<7)©T>T-^ 
(b p) ^^-to 

UlYfi. y^^^ KpBRwtoOtllit^/T^-rtIi*:^T'fc?>. TLj {iff ^MloxPia 
25 ?iJ?r;t5fet. ^^±(7)^Ri{iloxPifi?i](7)(6]^^^-ro Ap RHT:/e->!) 

^Ltzmm^dM^^i-^^mxh=b. tmj MMMioxPia^ij^. tlj 

^MloxPifi?iJ?rS*L, :Sc^±o3^fP{4loxPia^iJO[^#?r^i" (iiiT(7)|llT"b[W] 
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mX'hh) 0 T\^^(D^mtB s a H I f-'T h^TjkLs ^^(IB s a H I 

mimn<D^$ (bp) ^^-fo 

11911, KpBLAniutant(7)*gatlr^-rm^!ll'e$)So i:ll0e5>(lpBR322 

D r a I l^-f h^r^j^-To 

mi Ifl. yy:^l KpuLwL (A) , ^7:^5 KpuLwM (B) RXjyv^^ K 
puMwL (C) (Dm^^^^irm^MVh^o 
10 m 2{t, 7'7^^ KpuLwM<7)f||^lCfflV>fcSSS^fi£DNA(DiE?']?r^1-(ll 
-C-^-S, '^*<DT^^z)SloxPga?ij(34bp), zaTllSI5^J^'<-^^-^i^(8bp)T- 

mi 3{1, KpuMwL</5«^(cffli.^fc'^M§i-^^KDNA«^Sa?iJ^7i^1-|ll 

HI 4fl, KpCALwL (D) RXffy^^ KpCALwM (E) 0«j^€r^i^1- 

m5^0T'*3?)o CAP r o{iCAG7°a^-^-, G p Att/3 -i^^a t:'>*" H A 

[HI 5(1, T'y^^ KpuLZM (F) St;«:/7>^^ KpuMOL (G) (Dm'i^^n^irm 
20 SCm-CJjSo S pAliS V4 O(75o r i&t>M^y Aifi?lJ^7j^-r, 

mi 6J1, ZfyT.^ KpuLZMOL (H) atl^T'y;^^ KpuALZMOL (I) (Dmm^ 
TT^-rm^mx-h^o T p Afif-5 t^"(7)4^y AE^iJSr^-To 

lg]17H. g;^feSloxPifi?iJi:'^MMloxPifi?iJ.l:<^M<?^-a-^iirt-J: 
KDNA (^^DNA) ±tC??ffi-r51acZjtei^^Tx / / AT'^ 

mi 811, yv^^ KpCALwMds (A) . ^y^^ KpCALhmBMds (B) RXfZ^y 

X 5 KpCALGFBMds (c) omm^^-i-m^mxh^. hmBit^^-( ^^-^^ 

Bit't43HS-?^> GFBHGFPiry^:t-r-r '>:^»ttaei^i: ^^Sll'^Jt^'?-^^ 

-r. 
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60%. inoi = 100T'fi*^90%(7?7^flSi5#<^fe$ixfCo 
5 H 2 0 (i, S^gJloxPlB^iJ .h'^^MloxPiE^iJ i om^-a-tp-frtc J; "9 . 7^7 ^ ^ 

112 US. M(7)^fef*±(7)ite^c7DS^III^<^^*^^1"l21'C'fc5, /^-r^' 
u^y('yVQ>Wi'^<r>'aL%(r>^m<n^-fy V'i!m. (C3. C7. C8. CIK C19« 
10 C28) tC. ^n^'nCre^^M^7^TrV '>-f'/l^^AxCANCre$rnioi=5T\ K-:^-ffl 
mi^x.Tv'/ ':>-r/!^^AxALZM0L^moi=10.30.100.300-C[5]^|Z l^fB^^S^^-^fCo 

Lfcil-g-. 10% (C19) ;{)^P)30% (C8) (Dmm^'^^ <Ptk^^tirz, 
20 SF^filoxPifi^lJ, ^mSiloxPSa^iJ U ^MMloxPgB^iJ2<73 3S^(^loxP 

is?yds#?£-r'5#^. if^MioxPie^ij^^MSioxPifi^iji. w±m\ox?mnt^ 
MMioxPia^ij 2 . ^^MioxPiB^ij 1 1 m^miox?Rn 2 o^n^'Hoia-g-arx-it. 

25 z<75'^M?&noxPifi^"JiSf^MloxPgE?i|,!: $rfo fjTi^CJ^mco^^^t^^fl'^^A/ 
T':fc^. m 2oc7^1oxPgd^iJ<7^rBTME<^il^-T-7J^#?£i"S«#: 

DNA^. U ifCre><!:t)(c»(^^A-r5::<!:i::cl;t). ^-f^mSloxP 

ia^iJir-^L. t L<(lSf^MloxPie^il<!:-9 L(Cct5tfASit:i^J:'9. loxPge^iJ;)-^ 
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-So ^tz. mm<Dpk&i^(D^^miox?&^tm±.mox?miit<Dmi^m<D^B^ 
;6^prtg<!:/<f5o ^tz. ^^miox?imt^±m\ox?mi\t(Dm^^i^^(Dixt^^ 

10 #So 

iox?mi\<Dmn^^^^''MitLrcm^mox?nmt LXit. 7.-<~-^-mi^<^ 

mm<D7^S(Dmm^Gf)^hM^W.^Lrziim'^^hiXX\^'h (Hoess et al. . 
Nucleic Acids Res., Vol.14, 2287-2300(1986)) o ^<DT mX'it. TV 

'>yitttafei^<75miJiclf^MloxPiB?i)i:'XMiiloxPie?iJt ^#AL, #ibixfc 
^7^^ K-eCrel§m;^li®^fl^WilE^L/c:o ^bT. T^t'-yy 
Lfc^fliS^rilS'm. ^^^-rv':/if'l4(0^«l (2o(7)loxPia?ijrBTem^;t7)5$d 
#5i:;57-t-7^-»'Btt^^9) X. m'^mox?&\h^m\oxm¥\h<D^^fr> 
20 ;m^;tSJ^?<7)gS^43J^t-Cl.^5o 1-'i*:>*'. l^^^fT^T'y^^ KT'(7)Crei^ct 

5m^;tSir4^£>^«7)loxPia?iJl^(7)^S5rl5]^LfCc *-f ^(^T y-tr^ &S:fSi¥ 
25 (cift^-rs, sMc^^-^-- t^-tii^<^^-C(7)^^*iM-fo. ■5Iti^j:±T(7)^ 
Sl^fii^t/tSMMloxPie^iJ (1+24^^) ^lU^^^SloxPia?<ilr^ti'DNA^ii^ 
(^^r£{Ii:0^;^KL, jii^i^^cT^DNA^rit, C?yxl4*:/7 5 KpBR322?r$'JPS®^ 
mm^bLSai^tCtfcDNAKff^tO^ilSlC, !H^^SiloxPia?iJSt>'^MMloxPiEi?iJ> 
^3^^$-ltfcDNAiT>i-^SK<l: LTffli/^/-;:, ^(OSffDNA^in vitro(7)MII&5^T' 
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m:^{iijfl^i:>oXV^/j;^\ V^ip^^6^}^ l^r-^ijt (Holliday-structure, Hoess 
et al.. Proc. Natl. Acad. Sci.. Vol. 84. 6840-6844(1987)) O«tm*-r^o 

mA'^\^m^tin'4^^i-^^t\zX^Rltit^Ti-^^tt'^^ht^X\^^!b (Guo el. 
al.. Nature. Vol. 389. 40-46(1997)) „ li^oT. 2 # i ^l^ib 5 § S t T'<7)M 
6#B7#gc73M(^Ej^i:(i«6<3lwm^<e^. BtI#{i™tO^<75m^ 
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7X^z^ mm<DT^yt^ijmx\ fs]{:,im<r>2^<7y^mMiox?imr^x(Dm^^ 

@ (T) . 3#@ (G) >S:t>'4#g (T) (D^STi^biiim^-oO^S^^^/^ 

20 %:%s.3^^i^'tfc^Mmiox?Mm\z^\''x. m±moxpm^\t<Dm^^Riz^^)i^^ 

^U^Ir!CB£?iJ<^ 2o(D'^MSloxPE?ijrBlT-(^a^;tSf£:^(7)^^^^ftbfc„ 2^ 
t /i^SMloxPiB?iJ(^li t A/ if ^MloxPifi^iJ i: (Dm^'^XltBi^t 

miox?mmmm^+'^^m^^mm^7r^Ltc. t2c/g7a(#217k 6e?'i#^: 

26) . T2A/G7A(#227K Sa?'''l #^ : 29) > T2A/G7C (#2272 , iE?'J#^ : 30) , 
G3A/G7A(#3171 , IE # ^ •• 35) . G3T/G7A(#3371 . ifi # ^ ^ 39) . 
T4C/G7A(#417K Mim^ ■ ^ . A5G/G7A(#517U iB?iJ#^:49), /£7!)^t't. 
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loxPifi^iJ ii 0 L T'fSfiii ^^'^T'ilfl^;tSfS^'^@ t C i: ct 0 , 1 mm<D^W.i^ L 

@ (T) , 3#@ (G) . 4#@ (T) XSiSSg (A) p ^bll'^^'j^ < ir 

h-'o<Di^mRXf6^B (T) X«7#g (G) co«S(75 9 "^(i^^'j: < t tj-:^<7:> 
mmt'^m^j: $ ixf-'S^MloxPE?iJSt;'I^^^MloxPifi?iJ?r Wl" S 

15 s/.?5ie?'j<^^M§iioxPsa?ij(^r^-em^^SJ^:25^€^5 

A^i:'9;5^$r^^ftLfco 't(Dmt LTT2C/G7A(»2171) i:T2A/G7C(#2272) $r^{f 575^ 

m^momm. ^^MioxPia^'ji, ^^mox?im2<D^ 'pti:<t^J•inm 
20 n ^±T'Wffl-efc5o 

-(^IIMClW-rSDNA (a) If-^gyioxPffi^iJ. ^MMloxPia?iJ$r-(7))i|iiC=^ 
25 -rS^^DNA (b) <J;^!J n^-f-^— i^C r e<75^?ftT(^S^C?$-*, DNA 
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n (^MMioxPiajij is.t>'^^MioxPgE?y2) RxiMB^A^^mmioxPimi 

/Sei^A/'^M^loxP@e?iJ2c^Jli{C^-r5DNA (a) t. ^S^loxPifi^U 1 , 

m&^^RummmioxPsm2%:z(Di\m^'n'r^m'^DNA (b) ^sri; ='>'t:- 

•t— ifC r e cD^^Tl^SjtS^^it, DNA (a) ^(DmB'i'A^i^B'^B^zW:^ 

3te^Mmco;^j£(i. S;*:&<3{Ci!Jc(;)J; 5t-LTtt9o ^O^^JirtT. ^^tM 
loxPSa?iii:^MMloxPie^?iJ^fflv>/-c;fyi*(;o#mi^f ^^SiloxPia^iJ 1 i: 

10 '^.i.§iioxPie?ij2^ffli/^5^^'b(^^i'efc5o sfc. itii^mo^fef^c^ae^ 
15 ALTio<„ ^^moxPMnt^%mof.pm^\t(Dm\z{^^Mo:>mB'?-At^^^ 

^^^MloxPia^lJ^'^mMloxPia?'Ji:^^f ALfc^^^DNA5>^(^ 2 0(7) 
25 ;JSi|{B|a(;5^fei4:±(7)g''^MloxPia?i]i:^m3iloxPie^iJi:or«l(-ifA$tua= t<D 

w.. %m(oyk^w^oy2^(D\Qxpmwf^\z.'M.B^Afi^^ti-t^^'^^t. -(om 
Atrnt^tx^^M^^ B trnx^ti^w^i-wwi: t fj: 5o yk^i^±.<^ 2 ooioxp 

iB?iJc7)rp^}citei^d5^?iL/<fi/^#-^lc{ijte^#Ai:/j^5c ^f^lc, ^#:DNAO 
2o(7)loxP^a?lJOf«^^cite^^J#^£L?tCV^^^ii. ^fe^$:±(Dite^A^I^< ^ 
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■^A^jt^ffi. DEAE-dextran&. U *°7* a ^'fe. m^^Wi t'omMit^ 
10 i-5^?!fe<75{?iJ<b LT(i. y 3>'f:^-if^ffli.^^;^&;is^}f ^<^y ^^-t" 

20 ^A-r5^&^fflv>5::<l:;4^T't?)c Bu#<7)^Ji: txtl, CreiDitfeT-^^- k 
25 :4c|g^O'^^^loxPifi5y^ffli'^/'c®)ti>Mlia^^^*^±'e<7)jtei^M«i&<7)fiJ,#Ji, 

^\tmnm^m^^m^i'^±x^mi^xmmxh^o 7'^-tfv<f^fi*, dna^^v^ 
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m^MLxhmmx^^o 9^-^<D^MmB=F^W}mmi^x^m$'^^:f3mt lx. 

i-f^f^^xmisbX^^(Dhy>^i^:^=^y^^^*^'^^^^^^^^^^ ^i$IMf^ 
o;^^fe$^fflv^tL^i^ -ajt^i^^Affli^ H^^-;^-^:^^-;/ ^i&^^^f^K^i^f^^ 

i;^(b)Crege?r^A^5 Zt\zii^. (a) (b) (Sj^^J^^A^tlfcM^iWflST' @ 



wo 99/25851 PCT/JP98/05094 

18 

20 :^(D\^m^mt Lxmmi-^o '<&.%(n^^X(r>mk^r=f j '?^^^^^^f^i^;^r£ 
[J^-Y/u^Ml^ii U^cMt^ii?fe^-fr, |ljB#(c:S^^SiloxPSaJiJ<!:^^§iloxPifi?'J 
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(inverted terminal repeat : ITR) /&4MloxPiB^iJ/^>°5"5r-':^y i/E^i)/ 
^^MloxPSSjy/iie^A/S^MloxPiB^iJ. co)il^(lloxPgfi?iJ5rif ALfcTr/ 
r^^/bX;5i#lf (bn-So ZZX\ if^§iloxPiB?lJ/ite^A<75»f>i-ttE 1 
15 A$n?)o ^^itfe^B^fAfflT'^;^^ Y'mk(nmb\^X\t. IfitMloxP 

sfi^ij//-^ -v i^y^^m/M^'F B /^mMioxPie?ij(;5#i3t $r^-r 7 ^ $ 

KDNAi:^l^^lc^VMi)iR(2>:. CreMeSrl§m^-a:5 J: 9 L/::293lfflSS 
;'^i'(7)|fflflatc:a|A-r5i:. Se^-^AfflfT^Tr"/ -^-fyu^-Cfi 2 otOg^^MloxP 
20 ie?lJic^**i^yt/^• y '^-i^y ^ifi^iJ;)'^^7i>n5 i: i: !> if^MloxPSB^'J/il^ 
^A/XMMloxPia^'jt^gB^-i^yy;^ ^ KS*<7)l^^§JloxPga^iJ/^^>y^-v'>' 

25 l^i ^i^-CV^-5fc^^b. [>-ryU;^DNA(l1Sl!}1-^ t</50'?^;U^)|5i^- (virion) ^ 
X^^tzih. rjtfii^Bj irH^$n7tm^;trry r>^yu^d5il5M^(w^#ibix 

5c 
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^Tf / Ji'^dmt'^'y'< (virion) {Z^Jj^^ < y< y -^—i^^^ ^ ^tl 

dm(D-^^ x^mWi-t!b-z^wh^iK MB'^w.i^^titam^TT' / ^^^^^ 

10 Lxm^^m-B-. "^^(DTy-' / j^:^^-^ ^-xmmtt£-DX\^^^m^mtm 
mx^ht^^hti'oo 

(AAV) ^£i:(D'y^ /u:^^^ 9 — ^£^^X{,. AAV*: 

fe^$l^7>':?'AiwtiA$tl5;4i. AAVT-}t^fef$:<7)#^(D|fC{i (mi9#^fefef4^<7D 
20 AAV-Sl^I^) iZ^A^tl?)mWM^^ii^hXh^o Z(Dy;k'&W(D9^'^miL^oyM 
ii^^Al-(iAAVdi='- K-t"5'i'-r/i^^itfe^ (Rep) i>^-Ji^^^X'h^r\ ^tEm^' 
ibi^TV^5AAV-<i:' ^-T'fiAAViie^ 0;^a55>m7i^ti-CV^5fc*, ^^i^^(D 

t=k^t>-^xht>-rA^m^msLh-rxh6fzi^. ^A\<D±'y4 ^i-^^MB^^^n 

25 Lfc**. 2o(7)loxPia?iJ^if ALfc'i'-r/i-^^Srf^liit'^^o ^<Z)}f A^iSfi, 
AAVaf5^(7)nEiSSl-??S-r5i^;^[S]S^ia^iJ (inverted terminal repeat : ITR) 
£0^/r-t-Ci^iIiJ;)5M* - oO 2 0(7;loxPlS?'J5rlf ALfcAAV^t 
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DNA^T-*^^/£-51gM>. Crel&tt<{iCreaei^^^- Kt" 5DNA5^'i=■S:^S-^■ 
;5« ttALfciiei^TjJ^glc/io/i^'a-, ^^SiloxPgB?iJi:I^MiiloxPE 

20 tl^ {^m-f-f^y^. 1994^4^^, 20-45 >^fiJ0l»> 36(1). 23-48 
(1994), S.t>*me>(75^lffl:i:i?iJt^) , ;^5:||^^<751S|I^C*5V^T(lV^Tn<75:^&iii 

25 f^^/u;^. fy^fiii(7)RN A'i7'i';U7>^lc;$:5l0^(^^^MloxPiS?'J^toDNA 
fc^v^fi*tft^1-6RNA?rm^jAA.-C-J||Al-?);^fe^'^^*f ^n^o C(D^-C\ 
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WA^a^^^l^lc^A-f 5In Vivo S.U^t: H *>ib $5 5 3(7)11183 ^J^fiti*: 
5 ^-C1^DNA?rl^«{C#AL^(75m9S$rf^:f^icMi-Ex Vivo ?£75S^-5 (B^i^^ 
1994^4^^. 20-45 ^ f J^*. 36(1). 23-48 (1994) , RV<ZiX 

*i§^<7)E^icjoi/^T, In Vivo m\z^'o^^ir^^'^i-ti^mB&b<Dmm. m 

Ex Vivo mizx^m^izit. t h<Dmfi^ m^i^i. ^y^^ 

In Vivo riicjifj^-^i-^^^ti, m^<Dmmm m^\t. mm^) ^t") 
o^iK -fik^iat'^^f&'^xh^m^mioxPim^h^om^^^i-^&^m 

^m^^^mmi-^^tf>^x^. m^it. mmmiox?m^\^h^mhi:mwm 

X^. ^fc^MMloxPie^iJ^fcoDNAl^ftx.. ^MiJloxPIE^iJ^rtjoDNASrm^ii 
hft^-i)^y^^^^-^%m'c\^X%,^\\ '^m§iloxPgfi?iJ?rt)ODNA 

M-^tT^^^SiloxPga^iJ^t^oDNAcT:)-^!:!!, f^mB^<D^B. m^B^. B 

;§(D^m. ^m^.i:t'^zx')m^mmir^~tt'^x^^f)K m^^^mox?Mm^ 

t^oDNAir tTO.OOOlrog- lOOmg. ilJ^L<it 0. OOlmg- 1 Omgt'Jj . ZiX^ 
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ig^MioxPsa^iji, ^^§iioxPse?ij2<n 3 ^(7:>M^£^iox?^im^m-[>M±\z^t£ 

jl^^=-B/^^MloxPia^iJ2lr -O)iiirW-rSDNA(a) i::. ffl^^MloxPSe^'J/jte 
10 ^C/^mMloxPSe?iJl5r^-r5JlWA(b) i:?r y ^ y\^'i—'^Cre(D^tET\z.fx 

mmih) (Di^t>'o\z^ m^m\ox?mu/T&Bi-D/^mmiox?^m2^^^^m 

WA(c) <h 3 >'t':h— 1^Cre(D#ifiETi'Si^::$*5 t , DNA(a) tfiOite^B 

15 DNA(a) ;^^S-r51SI&<7)ae^<7) 9 hS^(D'MB^<D^-k^Mffyi&B^i^mi^i- 
^Zti^X^^o 

m^^^^^<^^^^^ox?imim\''tcmB^mi^(^M:m\^^^'xm.mi-^o 
^y.Tcomx\ m^Mioxpmm. ±x :^-<—^'-m^<^2^s<D^m^TA^hc^ 
7 ^B(Dmm^Gt^h^^(Dmi^Ltzim (la^m-^: 26) ^m^^tco 
20 (1) Txy'>-r/w^y/i^i-#?ti"^as^<^s^ 

^^^^ T'f?/ e''f/^:^'//i-'^&^MloxPi2?i)i:^mSloxPSe^iji:iorB^I^}f A 
-r -5 ^ -C:^!!?^ (^^^S^ loxPiS^iJ o W?m?r?fl^ t fco 

25 'l'/u;^i:L-C, Eliiei^^lU=E3)iei^^X^$-ti:fcT7=V ^^/^^5§J(;5Eljt^K 

i-^-:k^mz. cAG^a^-^-zif^feSJioxPia^ij/^miiioxPE^ij/^y Ase 

7:^-5 J: ALfcll^;tTf-V -^^^i-X (AxCALwM) ^MtfCo 
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it. lf^feMloxPi5?iJ/lacZ]t{5i^/^M§yioxPia^iJ(75«it?rW1-5r7^ K 
DMt L T transfection {Z '0 ^i^mmi^m A L X h c L L . 

{t^mnk^^AX'^f£\^'tzi^. Txy <y4/^:^^i^'^-im\^^xcrei^m\zm 

10 Aid?iJ/lf^MloxPia?iJ/lacZa{s^/^^MloxPSS?iJ/SV40(75ori&U«4^ y A 
iS?iJ/i?±MloxPi£?iJ5r, ^o^^:^rfi]255fef^#(;'te5 J: 9{cJ$ALm«l;tT 
x/^'l'/w^ (AxALZMOL) ^f^iitfCc -coM«l;t'>^^i'^AxALZMOLIr K-:>— ffl 
Tr/ ^1'/^^<bl5F^o AxALZM0L;;CregS5rf^ffl$^ai:> 2oOS^^MloxP 
ifi?'jrB^m«l;tS^&;JJ€^ '9 . g-'^SiloxPie^iJ/lacZiie^/^m^/loxPge^ii/ 

15 SV40(7)ori>S^U^^!J AlB^iJo^iitc;). m'^m^^i^±}i^-t^o ttii. imB^(D 
yf^V A^imt. 7^m'^<7)Tfy '>^/u;j.^5l507°n^-^-;i^f>lacZite^<7^S 

f y 'i' /l^ ^ AxCANCre ( ^ 'Sr ?X , Nucleic Acids Res., Vol.23. 3816- 
3821(1995)) {Z^'Om'i^LtZo 

^^s-f-sae^om^i (i$A) mm^n^tLo k^-^tx y-j'-r/w^AxALZMOL. 

hfflTxV 'i^^/i.^AxCALwM, S.m:re|g^Txy "^-T /W^AxCANCrelr. 

ibifeig^^fla (cv-i«^ L<{tcos-i^^) tci^^tcii^^^-arfco V'i—mr 

25 D^-<?-/45#^S L^=CV^/-c*blacZjte^(±^mt^j;V\ ^:btDNA^^±<75lacZii 
^j^^S^ ^ — y'.y h^Tr-V ■^•Y/U^AxCALwMCDCAGya-^— ^— <7)TS£. -fTj^i^ 
■ib^^t^lloxPiE^iJi^MSloxPia^iJi: (7)rB1{Z^f A^tLt:^;]ftTlacZjieT-;4^%^ 
-rSo fi^o-C> lacZiiei^<7^%!i(i. ^^l^il^i^-Si^^ ( ' O^^fiff A) 
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5 90%<^«T'lacZitei^(7)|gm5rlS*/'Co a±<7)^^.J; "9 . V-f—mTr"/^^ 
(2) i!)^^^flS<7)^fe^t:(i#?£-r5iiei=-(75S^ 

(1) i:[RlC-C'*5 525\ a{E^g^$n-5»tt (^-'/■yh^) $r^#57t*, 

AxCANCre^rPSfl^^^^-tirfio ^O^^. K^-fflTx/ ■^'-T/U^^feiiCrell 
mrxV '?-('/uxMT'{ilacZiiei^5:^^Lfcm(±^<#ffib/j:^^o/-c;)^. 
20 . lacZitfe^^-d^lSmL/ciWi^^Si-iSiM 
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yyy^^ K, DNA. ^mmm, ±mm. mmmfit'^^^^oM^mt. # 

I^Sfr'bT'i'/^PS'Q . TMolecular Cloning, A Laboratory Manual. T. Maniatis 
m. m2)S(1989). Cold Spring Harbor LaboratoryJ (CfS*fe<^;^&l::ii CTtl 

5 nmm i 

2 0(D-^MijloxP§a^'jra^-et7^ =J 1:-^— t^Crefe#m^;t,5C> 

(1) V=^y t'-:h-ifCre5r'^tf^i(BJiattt±J/S<75iiS!! 

i; =1 y t':^---tfCre'fife#m#^x.SJ^;twfflV>;5Cre^-^tf^Sattai?S5r'#5 Sfi^-C 
jgATtO^f^^tTofc, CreHm^X-Tr/ ^^/U^-^^^-AxCANCre (^^rX 
10 ib> Nucleic acid Res.. Vol.23. 3816-3821(1995)) m x lo' PFU5r. 225cin' 
:7 7 X 3 1 ;*:0293M (t hfl^l^'^Wd&^tsmt*) J-^S^ (37t:. 1 ^^1) ^ 
it. ^ift (5% FCS-grWDMEM}:^) ^"^M^ ?>}'24^Pp1t§« tfCo ^H^T^. 

(50%^' y -t P-^u/20mM K U >^J^^(pH7. 5)/300niM^{k-:>- h y "^^ A/lm.M 
15 EDTA(pH7.5)) 5ml^Mx.mm^mmL . ^PflSi V ^^-^-$rffll^200W. 2 5> 
(30#x4[H]) T'«^5Sc#L, jNflSSf^l^l^ft-r^CreSa^Jjftti^-frfco ^ibil 
^c»5^MSr-^^ ^ nil -L^^T'l 500015] $510 ^(7)±rl?r/^f 
(-sot:) Lf:io 

(2) ^^miox?im^^t^'tf$.m(Dim 

f(&c7):^Sl-«mt/i52i|g(/)^«A?rftS!it/io ^^LfcDNA(Oaili(i. 

y;^^$r^fi!cUfCc ^^§JloxPid?iJ<7)-^figDNA(75«ii^llll (-fe^^l^ttlB^'l^ 
# : 5 5. T>f"fe>'^IM0SE?i)#^ : 5 6) iC.T^-fo ^/i, ^SilloxPga?iJ 
25 (iry7.^^^t>*Ty^-tryx|^) ^gl 2 -121 5 lc:^-r. ^^M-^y^mtTy^ 
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5 (3) 2^<Dm^mox?im^tt!^nm(Dmm 

KpBR322^$iJPSS#^MheIS.U^SalI-C|Il^iCf^'ft:L. '^mMloxP-g-fiX 
DNA ( 1 j^S (7)^(7) g^) 2mm^iMm4 DMV i^f—^X-UgaxionRlt 
10 K : -g-fi)cDNA(D^yUi:b 1 : 6) ^'fTo/i^. fiJPg^^XbaIS.t/XhoIT'I^B# 

i^m^btfCo w^^^iJPSS^^Mi^<t '9pBR322 DNAf^i^iSl-^M^-^t/h^^M 
loxP-a-^DNA^iil^TS^iX. pBR322 DNA(7)(^SS}-m:ifi?U(75^MMloxP#fiKDNA2)5-'!r 

^nfc^^MloxP-g-iTKDNA^GEANCLEAN II (:7-:>- 3 v'liSi) l^^tOl^t. N^SI- 
15 ^mmioxPMmt^'^'^LtcmmmM (fi«^]4. Ikb) 5r2fel-'T:i-Sf&<7)MDNAi: L 

( 4 ) 2 o(D^MMloxPiB?i]^1-C(7)CretS??:m^;tS:i^: 

iiiTf-^-fT ■yi?-Y;^feT'. 2 o<7)'^^iJloxPia?iJ^-CCre|feM^^;tSi^^j5^ 

20 ii^iiS. 50mM h V ^mmipm. 5) /lOmM MgCl^ /Img/ml ->lfiLf»T/uy 5 > / 
l^lM7.c=/^/f^/^^/^^^-/^7 0 7'< K(PMSF)/5Mg/mlT:7'cif-^^5r^tf 

(3) x-mMLtzmmm (ug) ^ (d xmmLtzcre^^tsmm 

mi^A5fx\(DTE^<yyr- (pH8.0) Sl>*5 m I'^EDTA^fS (pH8. 0) ^Mx.. 7 
/^itWLL. ^#P)ilfc:DNA^RNaseA(20Mg/nil)^'^ti'TE/<'>7 7- (pH8. 0) 30 

mm. ^^t^f-'y^yj^ (Eter) gk^\z^^m\^^ixtzmK(D^<yv^m^\^i^^ 

crei;j:5»;tSi^^^tt9stj<75ii^^(75SKDNA cm ikb) ^%mmmsm 
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m^t-r^t. 2.7kb. 610bp. 380bp. 260hp(D 4^(D^<y Vt^^C^o 
dMtKre\zX^mm^^It^B:ii-t. ^MSiloxPSr 1 fli^l-Sm OkbO|§4^ 
DNA t ^^m\ox?(D^t^ h^£^ m5Qhp<DB.m'^^t^^•A'^^ C^<nX\ Ztlh ^^JPSSI 
mBsaHimit-t^t. 2.7kb. 920bp. 380bp, SObp(D 4W^<y h't'^^C ^ (1216 

610bp^t>'360bpCO/<>- hltCre\ZX^B^:tS.lti^^^X\^^fj:\^^Z t ^^i-(DX\ 
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(DNA/^^- Kcoig$) ?rSAfiO fgj tL. mk(Dy<y V'tmtA.i£ 

5 oi/>T(i. ■m&m2- (2) xmm-t^o ) 

^liS^iJ 2 

( 1 ) !f^iiloxPiB?'Ji^^MloxPie?iJ5r^tfSWDNA(^^|!i 
[1] i?^^loxPia?iJ§r-o^i-S7'v;^5 K (pBRwt) 

KpBR322tc-o(7)If^.§lloxPia?iJ5r^A tfc7'7^ ^ K (pBRwt) ?r 
1i^-f?)/ca6. U;TcO(a)&t>'(b)(/)^f^§rtTofc, 
15 (a)pBR322^SiJP5S^^EcoNI-Cr^{bt. $ ibtlKlenow^^lw J; j^SSSr^m t. 
7 i y -/U/i^' n n ;t^yUi.^iai?r^To TEcoNI^i ibmcKlenow^^^.^?£& $-tt fc 

(5' -pCCTCGAGG-3' ) ^rligationt, $iJPSg#^XhoIS.UTstI-C[5]^m^t;m> Tii 
n-xm^^i!)*rtfV^*tl2.9kbco/<> K^9] "9 tH L/io -(75/<^ K^GEANCLEAN 
20 II {yi-^'y^±W 5rfflv^-Cl^lSt. mM(7)iS;iiXhoIt^^k»f>T-. mW?stm\\: 

(b)pBR322^*JPS^^NheIT-r^^l:L. If ^MloxPSa?iJS:^ti'-a-fifeDNA(52bp) ^ 

ligation^^, ummm)^oiRxi?siix^mn\t\.. Ki^M^mu-7.mM.WM] 

L/ci„ MMloxPifi^iJ^-o^tf,^1.4kb(D/<y KS:^'9ttJL. GEANCLEAN II 
25 (7:^=«->?±§Sj) ^fflV^T^SiiLfCo Z(7)*^]1.4kb(^DNA»f>i't>T'{a!)(^SS;6^XhoIrN 

(a)(b)-efl|!iLfcPiDNA^ligationt^:^M®^MmG^t. pBR322<^NheIf-'r h 

.hEcoNiif-i' h i:orB1^::-o(75If4§^loxPge?|J755^f A^nfc:^^;^ 5 k 

pBRwt(4.4kb. mi)^'i^f~. 
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[2] m^miox?mm t '^^§JioxPgE?ij^^t?sKDNA(7^^sii 

(3) (RlC^MMloxP-g-fijcDNA (52bp, 243!^) ?:ligation Lfc (^7^^: 
K : 'a■fijcDNA(7)^/^ht 1 : 6) „ ^O^f^l- J: pBRwt(OSalimM^4l^'^^§-! 

Xhol-ei5]R^(;f^{t:t, pBRwtco^E^^Slc^i5:^@'^^Lfc'^^SJloxP^;^£DNA^Srl^v^/c 

10 7feS0^^t>*^lPSSI^t^^l:$tl7^:^^S^loxP-^fi)cDNA€rGEANCLEAN II (7^" = 

MloxPifi?'Jj5^#-'V^^t/iit^WA (m4kb, HIS) $r#fCo r<7)DNASrS 

( 2 ) H^^SloxPiB^iJ i: '^^SiloxPie^iJ i: c75r^T-cDCre^S#m^;tSf& 

15 KitBLV^mvx:^mtnm\ i - ( 4 ) i p]^-e*> tK mwmMtmmm 1 - 

(3) X'^^Ltcdm(DRt>^\zmmf\2- (1) •C-77^t/iDNA5rfflV^yto 

Ttei-^ Lfc^ip^MioxPia?ijoM@fi?'j-c% 2 -^(D\ox?ii9mx'(Di^m^it. 

20 m^t^^&:L^ZtXRltA'^^li-^:itt>^htlX\^^^ (Guoetal.. Nature, 
Vol. 389. 40-46(1997)) o 
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loxPlB^J (34bp) 



12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 
3' - TATTGAAGCATAT TACATACG ATATGCTTCAATA -5' 

jsaiBiy T.^-ft- s«iB9y 

(13bp) «S« (8bp) (13bp) 

10 #11, 12. 13(ia?iJ§^:2, 3. 4) : SJt^ift^^pg* T'litf : 

#21.22.23(iS?'J#^-5,6,7) : mit'Pmi^X±^'0 . mf^^^^xm^^J:^^ < 
#31,32.33(ia?<J#^:8,9, 10) : R!t\t^mi^X±^'0 . mm^^^Xm^^£^^ • 

#4i.42.43(ga?ij#^:ii.i2. 13) : mii'prmx±i 'o . mm^^^xm-^^i 

15 #51.52.53(ga?iJ#^-:14.15.16) : S^r^li^^5>^f«We±*S*^ ZK-MI^ 
»61.63(ia^lj#^:17. 19) : ^ri\mt\itAyt'X^f£^':bK SJ^^Ii^ < -g|5*^S 

pgsr-iit^ (5~i 0%) ; 

#62 (ia^ij#^:i8) : ^mmt\it A, t'x^ ^£^^f)K s.Jt^it-^MW^^^xm 

20 tf (g^S^c;f*^f±#61,63i'9#V^) •• 

#71,72.73(ga?im^:20,21.22) : ^ri\mti?.tAyifX'^fj:\^^tK Sf^tirX-^ 
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«81,82.83(E?'J#t:23,24.25) : Rltit^mm^X^mtS' : 

(1) l#@X(18#i(7)M^S^L-Ctl?^iJloxPiB?iJi:TO-r5, (2) 2#@. 

(3) 5#i. 6mBxn7 ^B<Dmm^^t?^ir^ tw^mioxPimtixJt^L{z< 

Rltt^^^^i^'t^"^ (Hoess et al. . Nucleic Acids Res.. Vol.14, 2287- 
2300(1986)) ^tvrv^'S'^SMloxPie^lJ (»711I*i^) (4. i?4i^loxPie?iJ t (7) 

15 rnhfi't^i-otZo 

g^glloxPE^'J j:^MijloxPea^'j.h (/>F^'e(7^Crefe#m^x5Jg (^co 2 ) 

( 1 ) sf ^MioxPia^ij t 'S^^ioxPE^i] t ^^t^mm^<^MU 

Sf :t§iloxPia?iJ t M^mioMn t CDCre|it#*I^xSi^;^^^ ^JSC^l 1 'SlX/ 2 

[1] if^tMloxPSB^lJ-h'^^MloxPia^iJ^^-rS^^y^^^ K (pBLArautant) (Dm 

pBR322(D^«HSf ^SiloxPiE^'J i: '^MMloxPSd^iJ t f}^^-^'i^^Ltzm^. 4kb 
25 Oil^^^DNAlC, TxV i>-Y/l-;=^5Ml±i5t5(/5DNA{^>tt^^-^tfc:^-7>^? K^tff^ 

TrV -^^yUT^ 5SiOE15.t)^E3jtfE^Ji^^1-Oiil?:fe:SdJ*?A$ix/i=i^ 5 
^i?-pAxcw (1?|^^8-308585^^a>$ftl5H) lr$iJPSi^mbaI&t>'XhoI-C(5]H#lCt^ 
<bL, Ki;tsm^r:^-^-^m%i^mWm.8kh(Dy<yh'^^'0tiil.. GEANCLEAN 
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(1) - C2] -vrnmLfz. }iii(Dmzm±mioxpmumij(Dmzm^moK? 

y'y^X KpBLAmutant(8.2kb. m9)iWc, ^£iSZ(D^y^^ KpBLAmutant(i> 

5 z(Dm'^^rf^tc-fy^ih'(Dmiff^x\ m^\atmimn. m, m, #23, 

#31, #41. #51,#61.#71,#72.#73.#8HC^JE£:;t-5^SMloxPra<i:i?±SiloxPiB 

[2] Sf;t§JloxPga?U<!: ^mSiloxPifi^iJ^^tfSTOA(7^i^i!i 
-fy7.% KpBLAmutantd^fb, Cre^&#;mm;tS/^:^t-S«t-fflV^^^^SiloxPE 
10 3\ h ^^MloxPie^iJ t ^rWi-^iliM^DNA^IiS^-t- 5 /t*WTc7)^ft^tto/--„ 
-fyT.-^ KpBLArautantil!±. ^KX^tzT =f ; ^ ^ J 2^%5i\^Wm% 
Ncoli^-Y hd^--!rm#?5El"?>«75-C\ CO^y;^? K^$iJP5SI^NcoI-Ctmt: 
:btDNA i: L . IxZM ^Tiln-T. nfmMmm. 2kb<7?/^ y K •? m t . 
GEANCLEAN II ■;)-=. ->^±M) ^fflV^Tm§;lbfc„ r C08. 2kb<7)ii:0:bcDNA^ii^(; 

( 2 ) ^^MloxPiB^iJ h 'X MSJloxPE^y i: orBl-Ct^Cre^feM^^tSi^^ 
Su3jELfcSWDNA^^Sg^^ijl - (4) T'^tfc®SfeE{-*P;t. 37°CT-30^Cre^fe 

M^XLSi^^^tTofc, S^t^lii^Tf^, Si^:^?Sl^45Ml<OTE/<^y7T- (pH8.0) 
S.t/5Ml<^EDTA^^^$ (pHS. O) 5r*Dx> 7;cy-/u/^ n PJ^/^A^^tll;:^ bt;^l3 

20 i7 an/Js;UAftt±i$rtTV\ $ fjil^i^ y -/UitJSL, ^#P>ixfcDNA?rRNaseA(20 
/zg/ml)^^tPTE/<->:7r- (pH8.0) 30/. llC^ft? t/Co i!>:V^T^ ^<75¥^fi$r 
^JPS^^DralrmtL. T;</p-x>^Vumm^tlim, ^^t^^v-^^A (EtBr) ^fe 
m;'9l^ai^tLfcDNAcD/-<>' K«r<^^ff t/io 
S«<h L-Cffli/^/iilllWAfCfi, iF^MloxPSd?'Ji:^MMloxPie?iJ<h(7)rn1i^ 

25 2 '^Rff#^El--50T\ CrellJ: 5m^;t*^®t ''.f'^^'^fi^ Dralri 

■fbtcj; *)5.9kb, I. 3kb, 0. 7kbO 3 *(7)/<>' HTi^^CS (Ell 0) o ^ §^ 
DNA755Crei;i J: ^ W^fLlyLZ-^^^^-^ t . 2 y m<7>DraI1^^ hS:moxPE?ii-o$r 
^tfmkb<7>ig4^DNA.!:, -0(751oxPie?iJ^^^DraIf-^ L/^V>m 8kp 

(;Dii:iI1^DNA;i5^i:60t:\ DraUlfbll J: "^ISkb. 3. 3kb. 0. 7kb(75 3*<^/<:/ K 
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/ii^^C-Sc tJ^oT, 3. 8kbSt>'3. 3kb(7V<> K01?^£ttCrel^J;5)#I^x.Si^^/5'^lg 
ir^^L. 5.9kbSm. 3kb(D/< >- K#?S(iCre(C J; 1 T 

-5, $ib(l. mMm2- (2) T'Ee>^ LfcSfS^O^'FBWft, ^cOT ^/-fe-fT'filO 

#1 1. 81 : ^itit^m^mt x-mu ; 

#21.22,23,31,41 : ^itn^m^x±i'o . Mcm^mtxm^fj:^' ; 

#51 : KJtiti^^'A'prnmx±^^*K z:<-^mm^^iixmts: 

#61 : ^^B1^^{t}5i:^i:'-t:•#'J:'/^^^ -UMf^rHk^-^X-mts ; 
#72.73J:'9#V^) ; 

#72.73 : ^rBW(if5a:A.<!:-T'^':ci^;6\ r < -^ft*^SPg*T'iitf ; 

m cx\ m±miox?Emt<Dmx{m^mnm^^Ritt^'^^^-i^^'^^^ 

15 (Hoess et al. . Nucleic Acids Res.. Vol.14. 2287-2300(1986)) $^-^^5 

'^MMioxPE^ij (#7i',ctB^) xh. m^mioxPiimtoyS-ft^mt-^m-^xis 

#7l(DM^fiH^^MloxPiB?iJi oS/^^-tt^^^^-tirSfcfef^fi^+^^-Cfca ^ i: 

20 

CI] i^^MioxPia^ij t mmmioxv^n t ^th^mndM(Dm^ 

25 B.mmh(D)^imi^im±^lox?iim^. ftli;fy{c^^SloxPifi?i|SrW1-5S 
KDNA^^SS<?<J2- (1) - C2J ic^L/-c;^&l^tJev>P$itfco 

X 5 h'pEm2[z.W'^.mox?mm 1 <@if A^ix/cT'^;^ 5 KpBRwt mMm 2 - 
(1) - CI] i^tm) (Dmmmmsaii^^ m^. #>!r<7?2^sg^t^c^^M 

loxP-^figDNA m^RXfmsmm) ^ligation LfcS^WSrS^DNAi: tril 
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CD ^:«L/cS^DNA^fflV^, mmmi- (4) {C^]^L/t;^&-eCre'6ScM 
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I^^Iti^(Dm (DNA/^^' KOzSI^) ^m:k<D rgj tL. Dm(Dy<y \^-i)mtA.f 
^iiiX^fl\.^m^ ( r9j (755%*^) 5r roj tLfCo ^Jt<D^mt^(Dmmz 
5 ov>T!i. m^m2- (2) -CcO|ft0^^#^.$tlfcV\ ) 

#6l7l(o^MMloxPie?|J5rffll/^fcil'^(i*ijs^s^^::^^ (920bp) A^-mm^>f>hn. 
10 [3] m»E.m\ox?m^\t%^mox?m.mt^^-t^-fy^^v'(^m^ 

#217K#2272.#2373(^^^MloxP-a'^DNA^fflV\ ^5S0iJ 2 - {\) - il} )k 
(1) - Cl] {C77^Lfc;^j*T% i?^3^1oxPE3?iJi:^MMloxPia?iJi5r^ 
KpBLArautant(8. 2kb. 13 9 #f?B) ?r S^^lW^tfCo 
[4] Cre^&#M^;tS^S (^c7)2) 
15 [3] T'tll^tfc7°7^ 5 K^SjiJPSS^i^Nhel-cm^kt. ^SS^J 3 - (1) - 
C2] kzir^ L /--^feX'if ^SlloxPie^i) i: ^MSloxPia^iJ t ^ Wi-^ il^i^^SW 
DNA(8.2kb)^l^$!iL/io ^c7)gKDNASrfflV^. ^iS^iJ 3 - (2) T'tf L/t;^&T' 

20 2:^s^s^tfc'^MMioxPia5ij«, m^moY.?m^\b(D%m^K^•'^^it/^^^ 

( 2 ) 2 0(7)(5] i:ia?iJ(75^MSJloxPSe?iJPBlT'(^Cre^#m^;tS/^ 
Cn 2oO^^MMloxPSe?ii$rttf£«DNA(7)Ii$!j 

25 29S?^(^^^MioxPia?ij (m 4 jit>*ia 5 #M) ^wov^-c. ^is^iji- O) n 

.7^ Lfc^t£-C-ilf^^DNAc7)i5iiSi;l5] Dia?'lO'^SiiloxPE?iJ^*-r 5£KDNA?rlI§ 
mLfZo -t^if^h. ±ta'^^SlloxP'a-)55cDNA5r. ^iJPI^^NhelS.U'SallT'lel^lc 
m-fbtfi:^^:^ ^ KpBR322(C^n^'migationL. pBR322 DNA</>(S!SS(C|5] U-ifi^i) 
c^y^^gJloxP-a-fiJcDNATi'^IS^ Lf-m. IkbcOiEIM WA^PHi t fCo 
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C2] CreiSMl^^SiC i't(rjl) 

[1] -elra$^L/■csWDNA^fflv^, nmmi- (4) iZ7skLtc:^mx'Cre^ms. 

H±<MJfexSJ^^*5|e:: ib/<fl.^^SMloxPia?iJtfcofc7J^ #227U#2272.tf317K 
5 #3371.#417L#617K#6171«l^M^(0^mMloxPia?iJi:(i{ri5]g^. #2171. 
#2273.#327U»4172(i 1 J^ga^(7?^^MloxPia?iJc7)#5>mS(^^^^-C*fi^;tS 
J:^:^;45$e # T V ^ s - i: ^5SIS L /to 

[3] ^M^iloxPifi5iJ^-o^i-;5^7X^ KO«^ 

#2171. #2272. #2373<7)'^S§JloxP^fi5tDNA^fflV\ ^Sgfiaj 2 - (1) - CO 
10 /T^Lfc;^&T\ -^'y^^ KpBR322l75NheIi^^ h tEcoNIih-f S <!r (DfpK^^ti^'ti 
c^'^^SloxPia^iJ^-oJf A t/c 3 S^<7):/7 5 K (pBR217KpBR2272. 

PBR2373. ^4.4kb. dl 7 #aa) ^ti^ L fc. 

[4] 2^(Dmcim<D^^miox?m^ii^i-^y'y ^ ^ h'(Dmm 

C3) T'ffl[^Lfc3Slli£D:^7;^? K (pBR217KpBR2272.pBR2373) ^^M'ii 
15 ^JPS^^Salir-rN^bL. ^7;^$ K{^^^A$i^TV^5coi:(B]CiB?lJ(7>^^S^loxP 
-g-jSDNA (#217K#2272J2373) ?r^H-eilligationt^, ^JSi^iJ 2 - (1) - 
C2] S.t/^JSf?i] 3 - (1) - Cl] {Z7r^Ltc:^mX\ 2 -offymCM^m'^^m 
lox?m^\^^-r^3mm(Dyy^^ K (pBLA2171x2. pBLA2272x2. pBLA2373x2. 
=§-8.2kb. I19#RB) ^mmLtZo 

20 [5] Cre^fe#m^;tS:;c? (^(7)2) 

C4] -elll^L/c3S!^(D^7^5 K^^JPISI^NhelT-^itWm^kt. ^Jl 
^j3_ (1) _ [2] (;i^L/i:^&X'2o(^l5]i:ie?iJ<D^^MloxPge^iJ?rWt-5 
e^±(7)SKDNA(8.2kb)^PML^Co ^coSSDNA^rfflV^, ^JS{?iJ 3 - (2) 'C 

25 #2272fti-e<75mm;iSJ^:ii. ^^miox?immx(Dif&i^^^ittiiimu&<^4^- 

^{zm'^^^xh^tz, ^SMioxPiE«i7i«. ~^^mi^X'Ritt^±t^h 

( 3 ) ^f£^^m(Dm^moxPMmri]X(DCre^mK^X.RlZ^(D^fi 
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(2) - [3] X'mmLfcyv:^i hpQR2niRrjm2272^^tl^'Mmmm 

MMloxP-a^fiicDNA (pBR217ni#2272 t> L< {i#2373<i:. pBR2272 li«2373 i: ) t 
5 ligationfg. ^mm2- (1) - C2] S.t>*IISS^'l 3 - (1) - (U ll^Lfc:^ 

(pBLA2171-2272,pBLA2171-2373.pBLA2272-2373. #8. 2kb. Ill4#fla) ^mf^L 

C2] Cret&#m^;tSJ!t 

10 [1] x-mmLfcT-y:^?. [^'^mmm^eix-mitL. mmms- (u - 

DNA(8.2kb)?r^MtfCc -(D5KDNA^fflV\ ^SI01J 3 - (2) -C^Lfc:^feT' 
ZTe^^mk^Rft^'il\''m^\^tz. tco'^m. Smo^fli&m (#217K#2272, 
#2373) <D^^miox?immX'it. \,^-rtl(Dm^'^t>'tt hCrei^WBi^^&ft^iit 

Jii>±, (1) f)^h (3) c7Xf£mJ:0. 2ocDJgS^|W]P#(cfimtfc^^§iloxP 
E^illi. -:^S(7)^g^L/i'^MilloxPia?iJJ:'9miS#M'tt;4^ii5*o/io 1"^^*^ 
t,, 2o<7):SS-^|Wl^t;a^^L/-c'^m^loxPE?iJ{l. ^^miox?MnRXfM^£^ 
20 ^MSloxPSE^iJtfiRJt^-ar-f. 7i^o[^i:EJ^iJ(^'^^MloxPS£^iJir'9 tX'fi^^M 

i:LT{i. loxP|fi?iJ<7)^-<— t^-tillc<7)2#g. 3#@. 4#g. 5§g 60(^9 

25 $ixfCo W±<75^^<1:0, ;^||9^(;5@6<]i^^^SMloxPia?'Ji: LT, Irfl^fi^tc 
{t#2171(Sfi?'J#^:26), It2271(ia?ij#^:29) . tt2272(iS?iJ#^:30) . »3171(ia?iJ 
#^:35). #3371(Sa?'J##:39). #4171(id5iJ#-f-:42) . #5171(ga?'m^:49) ^' 

^SSfiJ 5 
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(1) 'AB^^i^<D'^-Yy himy^y^^ K&u^3^5 i"'^^ -^-(Dmm 
[1] 2^<Dm-^mioKPMiwmz^a-:^itmt (swan^-r h) ^m^-fyy^--^ 

5 K (puLwL) (7>P^ 

^7;^^ KpUCligtOHiiJPg^^Ecl 136111^-1' M'. lf4.SiloxPE?ij7)5[5];^f6]{; 2 
A^iXTtT'v;^ 5: KpuLL (^^ff^. Nucleic acids Res. , Vol. 23. 3816- 
3821(1995)) <r^. 2^(D\Qx?mm\Z^^-f'^^'^-^y\^^\lL^W^^^mr\x\'f 

10 puLL^f&JPSe^^NruIT'^^'^bL, Swalll:/;*?- (5* -pGAnTAAATC-3\ ia?i]# 
^: 6 1) Irligation^^. ^SNruIT')'^'fl::L/-Co NruKC J; 6M<7)r^{b{±. Swal 

)^fS-e^fli®^0«©^L, 2o(75if^SloxPga3?ijr^t;:^ n-WbSBiii: LT 
SwaI•t^'f h^J#o7"7^5 KpuLwL(3. 3kb. Hi 1 't'OA) ^t#/io 

15 C2] if^MloxPieJU<i:'^^^loxPia5'li:corBl{Ci:^n-y{b§l5{i (Swalf-'T 1^) 
^^^oT'v^^: K (puLwMS.t>'puMwL) O^S^ 

^ 5 KpuLwLco 2 ooif iMloxPiS^iJi^ ^ — ^^'SMMloxPia^'JlClt 
^Lfc:2Sl®<oy7^? K^rtH^-f 5fci«:). tiT^O (A) . (B) (D^^Yf^n 
o/io y'yysl KpuLwM (Hi 14^(7)8) Ji. [5]|lI(C/T^L/ipuLwLcDfe{|iJ(75^^M 

20 loxPiB^iJ^r. 7*7 5 KpuMwL (Hi l^-OC) {i«jWiF^£MloxPie?i]^^ix 
WS^SiloxPE?iJ[^g^Lfc:t(^T'fc5o ZZX'^^miox?^mt LX . 

^^iJloxPie?iJ(D>^-<-^^-g|5^0 2#i ^: 7#iOJ^SIrlRl^tcafM^^^c 
#2171(ga?iJ#^:26)coia^ij$rfflV^fc:o aT(7)^J£0i)-e<D^MMloxPiaJ'ii: ti. ± 

25 (A) puLwM(^^Sii 

^ui'^i^mmmmihoixmitL. ^miox?mii^^mohp<D^mm mi 2. 
±imm<Dnm^^' 57. Tm(Dm<Dmm^- ss) ^ugation^^^ai®^ 
ff^^^L. if^iiioxPga?ij>^M^ioxPia?ijp«n^swaii^-r h^n^-fy^^ k 

puLwM(3.3kb)?r^#f;o -^'bH. ^.D^y ^ 5 KpuLwMO^lTicDNASC^^O^SSa^iJ^ 
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5 (B) puMwLCOfll^ 

puLwL^^ijBs^^Miui-cimbt. ^^mioKPSim^'^mohp(D^fmm mi 3. 

±lRiJc7)^Oge5iJ#-^ : 5 9. T'(fl<75iic7)ia?iJ#^ : 6 0) §rligationtt;'^^ffi?r 

puMwLC0&^MloxPSB?iJf^(OMluIf--r h^ims^tTV^S, 
7. X K (pCALL) 

15 CAG^n ^- ^ ^-^ -Se t ^ y AS£?iJ Wfa^lC 2 oOg^^SloxPlE 
m%:nKLfzi^y7l¥^n^tz)^\^J.TommK^m%\^fz. r-ica9 

(a) CAG7'n^ — ^ — *r-atp:^7:^ 5 KpCAGGS (Niwaet.al., Gene. Vol.108, 
20 193-200(1991)) (T)^ v-yit^itL-Ch^^coRl-^^ h^Sml-*^^ h\zmx.tz-^y 

7.5:KpCAGw (!|#^¥^8-84589^^$aioM) ^ummmswaix-mitLtzdm, 

(b) :/7^5 KpuLL ( [1] {zmm) ^:Mmmm^ani\iRxMco}{iX'mm\zmitL. 

i|X Lfc 2 0(Dif^§iloxPia^''J?r^t>''|i^lOObpCODNA^>T-o 
25 (a)(b)TOA^iT>i-^ligationL< ^iJPIg|l|Swanmbm;^fli®^ff^K^^ L-, 

KpCALL(4. 9kb) ^r^f/io 
[4] -fyT^-^ KpCALLc75^ n-y{b0l5{4^SwaI-^^ h l^'^xfcT" 7 5 K 

(pCALwL) OtH^ 

:7"7X 5: KpCALL0 2o(7)loxPK?iJf^1!w#ffi-r5i^ n-y-fl:g(5{iA?r$'J[5S^^ 
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pCMi^mmmmnruivmitL. smivy:>j- (5* -pgatttaaatc-3\ mm 

h^n-:>yy^% KpCALwL(4.9kb« m I 4 ^(DD) ^mZo 

K (pCALwM) (Dmm 

■fyy^x KpCALwL<75Sf^§iloxPie?i](7)-o^^MMloxPiB?iJ|Cgj^Lfc7'7;^ 

ii) L, g§F^MAU^^^MloxPg29iJ^^tPl00bp<DDNA»f>t^(E]ltZ t/to 
15 (a) (b) -ePM tfcf^DNA5rligationf^:*<:^SSrff^lCte^ ^y^^K 
pCALwM(4.9kb. ^1 4'^(75E)^#fCo pCALwMli. T'o-^e-^-Zif ^gyioxPiB 
?i)/SwaI-t^-r h (^a-Wka5{4) /^^§iloxPifi?lJ/4< AiS?lJ<7)t»5t^W-r 

[6] rnkXTy" y ^-^ '^MmWi^7.%Y-^'7 ^- (pAxCALwM) <D\m 

'^ — (r>y^Wi\t^^(D^^ (Miyake et al. . Proc. Natl. Acad. Sci. , 
Vol.93, 1320-1324(1996). RXf^mW-l-imn^itWd {Ct*^o/io 

(a) Tr-V e'-T/W^ 5SiOEmt>'E3a^i^W^1-tO«Jt?±:^*^^^A^ix/::;<7-t-y h 
25 =1^=: KpAxcw (^M¥8-308585^^a>$ai5M) Ir^JPSS^^Swal-Ctmb tfCo 

(b) ^^^^ KpCALwM^^iJPg^^ApaLI&U'HindlimOTncII-eiSl^J^^bt, * 

2. 4kbc75K(TiT-^lHlHXL/ie 

(a)(b)-c-pi4t/iilDNA$rligationl^. SJ^;f^<^-^^ 7 • >- • t - h □ 
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' /^yfr—'y-y^'^-y V {^fi^^y^ll. StratageneliM) ^f^^^^X^^y ^-'y 
y^'R]Z-^'il^\ Sfc:^f{5^>;;)ji®(-€?fe$1t;^-tr-y h:3X5 KpAxCALwM(44.9kb) 

5 [1] ff^^loxPie^iJi'^miiloxPE^ilirOfe^fClacZjte^^rJf AL/!:^^^ 5; 
K (puLZM) (Dmm 

■fyy^^ KpuLwM ( (1) - [2] ilteic) <Dw^miox?imt^^^mox?m\\ 

10 (a) :fy^^ \^puim^mmmmsmivmim. r^a-^^/umna^Wi^^^ 'o m 

(W^y^^ KpSRlacZ (Miyake et al.. Proc. Natl. Acad. Sci. , Vol.93, 1320- 
1324(1996)) ^mmMS&nRXf?stlX'W\mi^mitL. ^hiZUenovimmzX*) 

mm^w-m^tLtzm. Ti^^-:^y/umn^m^x *) uczite^sr^tfi^s. ikb 

15 (75DNASfT>T-^(H]l|3ItfCo 

(a) (b)T'Mtr-cPiDNA^ligationU. mmMSmimit^ikMiM^Bmc^ 
7^7^ 5: KpuLZM(6.4kb, Hi 5 F) Ir^ffCo 

[2] m^mox?Mnt^^mox?nmt(D?i\izs\^o<Dmyt^j i^y (ori) ru- 

yfsV AUm=kWKLtzyy^l l"' (puMOL) (^ti^ 
20 :/y^x KpuMwL<7)i?^MloxPia5'J t ^MSloxPiS^'J t cOPsIf' SrSV400ori5.U^ 

ia):fy:^l KpuMwL ( (1) - [2] (CE^) ^^JPSffi^llSwalT'f^M. r:</n 

(b)7'7;=^^ KpCAGGS ( (1) - C3] (Ctelfe) ^^iJPS^^BamHIt^^bt. ^hK 
25 Klenow|f^^cJ:^fSi^g?r^^t<tt7t^S. T;^/n-xy/U«^^itl(lJ: '9SV40W 
oriSl>'^ U ASS?iJ^'^tf;^340bp(75DNAeifT>T-^[ilJtX U^o 

(a) (b) -C'M tfci^DNAlr ligation ^i)PIg|^Swaimfk^;>CliS'§rfl^KI5^^ 

-/y^l KpuM0L(3.6kb. 01 5 'P<7)G) ^mtz, 
C3] If'^SJloxP@B?'j/lacZ3i^E-7-/'^^MloxPi2?']/SV40(DoriS.aM< !J AiS^'J 
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/^^tMloxPia^iJ^lf AL7t7^7X ? K (puLZMOL) (Dmm 

n^W]i^X . '^M3yioxP®E9iJ/SV40i7)oriJ^U'4^ U AiH^ij/^^MloxPE?!)^ 
^tf/ii\l440bp(7)DNArr/t^lH]llX L fCo 
10 (a) (b) Vrnm L/i WAlrligation L. SiJll§I^Swaimjkt^;^fliii?rJi^^fi5l^ 
L, ? KpuLZM0L(6.8kb. d 1 6 4^0H) ^#fc. 

[4] y 7 ^ $ KpuLZM0L<DlacZjie^<^5' ±»m^ 5 v?>'=^^:^— K'ite^t^JJ^ 9 

Aia?|J^^f A L fey 7 >^ ^ k (pualzmod (Dmm 

^j^-r^ju^^^^ /u:^ i m (HSV-1) CD^^ v/V-:^-^-- e' (TK) itfe^-O*"!; 

(a) ^^^ ^ KpuLZMOLSr, lacZitls^^cOS' .iMcOS^^tMloxPia^ijOS' ±»ST— 
^ t /cDNA{|^T>^■Sr^#5 fc:a61^^T<75^^t^^f o /-Co pulZMOL^r^JPS^^Smal-C- 

20 iE^4*tDNA^>t^lHm2LfCo 

(b) y7^$ KpTKd. HSV-l<7)TKitfKi^^^ti'^^3.6kbWBamHimjb^it/6^ 
pBR322cDBamHI1^^ h (Ijf A$n/r:^7 5 KT-fc-S (M.Wigler et. al. Cell, 
Vol.14. 725-731(1978)) o pU^mmmmSmammcoimiti-^ t . ;iit320bp(7> 

^bt, Klenow^^f^ ct 19 iSl««r¥?tlk lk^^X\ Kpniy>-;«7- (5'- 

pGGGTAccc-3' ) ^ligation L/c^t. m^mmKpnixmitLtz. mmmm 
sraai fbf^ T ^ o - ;^ yvumm ift ^ I \ TKite ^ -7? ^ y A lE^y 5r ^ .^t) 

32Obp(DDNAKff>1-Sr0i|X Lfco 
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(a)(b) t?Iil!( L/:-.iSiDNA ^ligation i^mm^BWmi§^Ly y ^ ^ K 
puALZM0L(7. Ikb. M 1 6 'P<D ] ) ^mz, puALZMOLfi. Jm^^<Dt" AUn/ 

C5] M^;trr^V ^-fyu^f^Mffl:^^ 5 K-^^^- (pAxALZMOL) cDf^ii 

KpuALZM0L(7)tfAit{Ei^ (TKSe^^<7)4^° D ASd^iJ/Sf^SlloxPid^iJ/ 
10 lacZjtfs^^/^mSlloxPia?iJ/SV40(7)oriS.t//-Ky Ai2?iJ/if^feMloxPia?iJ) 

7*7 ^ 5 KpuALZMOL^fiJPIffii^XbamU^XhoI&tJ^Dral-eil^t^^k Ls ^ b (I 

(^DNA»T>>t^^[H]iixL/-c. z(nmmntmmmsv&ix-xmt\^fci3±-yY^^^ k 

15 pAxcw ( (1) - [6] X-mW ir^ligationt. ^JPS^^SwalT'rmkf^, S^£??S 
CO — ^ ^ 7 A y • -< > • t" h n • y — V? i/ y h { XL . 
Stratagenett^) lrffl^^-C^^s/^-v^>'^M?r^fV>. S/S^^^£:Afli@{^i^^ $ 
-l±;!7ir -y h =» ^ 5 KpAxALZMOL (46. 7kb) ^#fc„ 

(1) ^ffii^fi^^^7=V 'J'-T/W^ (AxCALwM) (Dipm 

T^a^-^^-ZiT-iMloxPia^il/Swalif^ h (^n-rz-fkM) 
loxPia?i]/*"y Aia^iJ, ^ff ALfcMi^x.Txy '^^/j^;^^i'^M-r6/ii^)aT</) 
25 ^^^Sr^ofco ''jr*^. mm;trxy '?^/^^<^itiilm#<^:^^* (Miyake et 
al.. Proc. Natl. Acad. Sci.. Vol.93. 1320-1324(1996). RXf^mW-7-2mim- 

E3it^i^^j^^L/tt: hTT-V fj^^yux 5^a5fe«-e*?5Ad5-dlX (I.Saito 
et al., J.Virol.. Vol.54, 711-719(1985)) (D 'J'-f' ^u;^DNA-*SSSeM^i* 
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- (1) - [6] -ef^$!iL/i=i;^ 5 K--<i5'<5'-pAxCALwMi:^fflV^!; >'®e:*^L'->'i7 

^tahwz^^ jvy^(Dmm^n^\ s&^nm^x.'y^^^^hxCMiiu cm 7) ^ 

vl^>^?e^^CsCm3i'i:>^fe(^TmM (V.Kanegae et al. . Jpn. J. Med. Sci. Biol. , 
Vol.47, 157-166(1994)) LfC? -Y /i-^j^^rl^i^O^l^l^ffli/ ^fc, 

(2) min'^^m(D\<--r-mm^x.TTj'y-(^^^ (axalzmou (^^f^ii 
10 file. TmB^<^yf^v AMd^\\/m±miox?Rm/iacmB'F/M^mox?iim/ 

15 A^-it&-e293^ffllia^0K$5«IL. (1) i: IH^O;^^!? g WcoiS^x ^-i" /w;^ 
AxALZMOL (iai7) ^^#/c„ - (7m^X'^'-r/W^'b 4 2>:'i7^/u;^/g t L < li 5 2^ 

^SSfil 7 

[1] g^^t^JioxPiB^ij u^mox?m^i t<nm^^^- yimu^^i-^ i^^- 

^-)te^J*Affl7°7;^ 5 K (pCALwMds) <Dmm 

mmi5- (1) - [5] -x^-imLtcyy^^. kpcalwm (mi 4 4^(7)e) i±, 

r^XSKpCAGGS («iy'J5- (1) - C3] i^^m) (T^CAGT'd^-^-I^'T)^ 
25 p-y-fkgPiiT-fe'SEcoRI-t^'r hll. S^^MloxPiE^iJ/i5' D-^'-lbM (SwaI1^ 
^ h) /^mSloxPga?iJ2rJfALfc:^7^5 KT'fc5„ ' c^pCALwM;6^e). SV40CO 

pCALwM^BamHim^ttSV400ori^t^4<y Aia^'j^rl^^. ^fe^.^-CS Bligationf^ 
i^mm^BMmi^L^y ^ ^ KpCALwMds(4.6kb. HI 8'^<DA)%:mrZo 
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[2] ^'a-^yf ^yyBm^M.^^^WALtzy'v K (pCALhmBMds) (Dm 

m 

-/y^^ KpCALwMds(7)SwaI-'^'t' h ^/d -^-T v'^' BR+titeT-^^A LfcT" 

5 (a) y 7 ;^ 5 KpCALwMds ^{^iJPISI^SwalT-i'^ik L tzMmii, 

(b):/7^5 KpCHD2L (Ikeda et al. , Gene, Vol. 71, 19-27(1988)) ^UWmM 

■>^BM3tei^^^tf^l. lkb»DNA»f>T-. 
(a) (b)[S]DNA^ligationt^Aili®*:ff^Kl5ML. ^7^5 KpCALhmBMds(5. 7kb. 
10 mis ^(D B) ^^#/■Co pCALhmBMdsfl. i^'n-^-Y BitttA^i^A^CAGy n 

So 

^^^%^fz.^. JiiTOiSf'^^^f o/io lBJia<75^K?to^fi, Chen-Okayaraa 

y >'^;t;/u->'>i=«-DNA*it^j'£{c-ctTofCo 

(i) [2] T'lSSitfc:^^^ KpCALhraBMds 20 m gSr^'^jS;S250mMO*gft:;^/W-> 
A^fSt-^l^? (?SS100m1) t> 100m 1<^2 X BBS^iie? (50mM N.N-bis[2- 

20 hydroxyethyl]-2-aminoethane sulfonic acid/280niM NaClj / 1. 5niM NajHPO^ 
(pH6.95)) ^t^TLlt:^. 5% FCS??i?JPDMEMtgit&-e^«tfc6crav'^-W(7)CV-l^i}a 
t^^^sJDL. 3% C0,#^ET35°CT';i^24B#F«1i#«LfCo 

(ii) i§»jg^l^#. PBS(-)-C«^j5fet^^, 10% FCS^jDDMEMlgitfe^^JOL, 5% 

CO2 ?^?iT37°CT'-8fe^« tTto 
25 (iii)6cm->-f-U';5^'bM?r{i^5L96:^yu- HC*^;5^x.. $ bi^-HfeJ^*^. 

l^^^S^^«S0.4rag/ml<D/^^ ^'d-?^ b ^"a tf^ite^-^*n ^ 

(iv)!^3iirs1^(::^#LTi/^4,WS (/n^ ^"a-r^ ->>'BilfM3Stt) SriJ'D- 
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pCALhraBMds(C|±|g.M{4;05T^?£ L/£l/^$iJ|5Ig|^PvuIIT\ - (Oy 7 J^mh^mitlk 
mm*i&L. y'y^^ KpCALhmBMdO^:i:^^a-7•}CfflV^T•!^^f -y h5r 

(2) y\yyt^4 i^ymfmB^^^^-t^'A^^w.^mmfi^W(Dim 

[1] y}^yt-7^ i^^m^mBl^^WALtcyy^^ K (pCALCFBMds) (Dflllg 

:/y ;^ ^ KpTracer-CMV (InvitogenM) ^^iJPS^^PmaCimMr ;y d - ^ 
m^j*®)?r^TV\ ^fe^TtSSK (green fluorescent protein : GFP) ty'^y^i- 

zmMm)it. mmmsmimitLtzzfy^x KpCALwMds ( (i) - (2] x-m 

pCALGFBMds(5.7kb, Hi 8 1^(7)C) ?r#/t, pCALGFBMdslt. GFPiT'U^-^^ 

'i4a^^<h<7)Si-i'iie«<^siSi^/^msioxPiB?ij/4<y Aia^ij. <D^mmi 

&irl5]CT'#)5(^-e. i^Ti-tSi*-^.<75;^/i^i-o CV-l«(D?i^TOi^Ji> [23 
25 f^$!iLfc:^7^$ KpCALGFBMds^fflV^fc, ffm^«^^8a«(7)il^^^Jli> 

fl^«l£^riiIB)}S?r3l^t-5fc»c75f-ifyy"n -y H (t, pCALGFBMdsC0:^S5ryD-^' 
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If Aite^O|g^(^^^ii;-J; ^)53^IH-r^/t«^. CFPcT^MMSrifi^tfCc GFP 
\i\ G??<D^^(Dmmm^ (C18. C35) . ^mB.omf!l&^ (C29, C38) , 

ifflsatt (C19, C30) \zj^m^titz i^^nmi^mco^^r) „ 
5 mmm s 

m^miox?nm t -^Msioxpsa^ij (Dm^^t^-anc: j; •9 , ;^ ^ kdna 

miiEl-'5>7t46(CJiiT«o^il^t7ofc„ ;*c^il(7)J!?,Sii«^<7)ii'9T'fc5 (12117) » 
10 ^iS^ij 6 ■Cft:!^ L/i Vi—m^myLTy'/ '>-Cy^xAxALZMOL(i. TKjI^^cO^J? y 
AE?iJ/ff*.MloxPiB?iJ/lacZ3iei^/^^^loxPiB?iJ/SV40<Dori>5.t;^4^ U A 
ie?iJ/&:tSiloxPiS?iJ, *s|f A$tiTi^5, ::(75>>-ryux,!:^JSfiJ 1 T'^Lfc 

»^MloxPiB^iJFB^T'!}#^6«]m«^;tSJ^;:A^|fi:: 9 , TK3te^<^'i^y AiS?iJ/3?^S 

loxPiE^iJ/SV40(7)ori&t/>1<y AE^iJ. (7)fi|it5r^-t-5?i4^DNA(b) z)i^C5o 2 
o(;:)^:t5JloxPSa?'J^lf ALfcm^^Tx/ i^-T/u^ <5:Cre^mm^;tTT'/ 
-r/^^i:SrfflV^fc^^OS^c:^co?^^^t^^lCi^< m^Kh. Nucleic acids Res., 
Vol.23, 3816-3821(1995)) . IStJlOO%(^ltMBa-Crr / -^^^yu;^ (a) iriH^ 
20 mmt^^l^-r^Ztt'^fm^fl^o ^mmh)\t. SV40 ori0^n^-^-§r 
W-f-Si^s ^oe^ltii:^<7)SV40^!) Ai£?iJlCj:'!)7'n2/i7$tl^fc*. lacZit 
-Ei^ftumt/jrv^ ::(75^WA(b);)s«LfcW('. ^ f^f^^iS^sje-fi'^I^L 

tz-^-^y hfflm^;trrV -^-r/l-^AxCALwM^i^g^^itSi:, ll4^il4^DNA(b) 
i:AxCALwM<!;<;)r«lT'M^m^Si:c:^;i>^«5 - n . ^±^loxPgfi?iJ^U^^^SloxPSa^'i 
25 ^<§-2'^Wi-5*F«l«^^ilt, ^n^-^-/TCSJloxPifi?iJ/lacZSe^^/'^ 
MMloxPia?«j/*"y Aia?iJcotSit?rW-r?>Tr/ -J^-f /u.:^(c);i5:^i55c-ra. Tr 
y';7^yi.^(c)-etilacZS^i=-7i'^limt, lacZit^^i'^- K^^ia ^-^^i? h 

^^OUgl-Cft, K^-fflm^X.Tf='y '^7-('/^^AxALZM0L. Cre^^m^;t7 
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r'y |j7-Y/U;^AxCANCre. hfflMI^;tr x y [^-T /U^AjcCALwMcT) 3 

^M^^ j^^7.(nmi {tMmkm \iW'^^)'Qh^, ^-^v vmmk^r 

r-V i^y^ ■■ moi=9. Crel§^iiai&;trTy ^^}\y7. : raoi=5^fcfil5, H'-^— 
5 fflija^xTr-V ^W'yi'^ :moi=10, 30, 60. 100, 200„ \^^^(r)^ 4 iV7.^Mk. 
i§ift^AQ;ti^^LfCo 3 Bf^, ^#f^^l^#PBS(-) r-m® ?ri5fe#^. 0.25%^" 
)\^9>VT;^7'\i K?S^»Px4°CT'10^rBl«^@^^. MPBS(-)«fe^L. X-Gal 

Jx/ Img/ml X-Gal (5-Bromo-4-Chloro-3-Indolyl-b-D-Galactoside) / 
10 PBS(-)) ^m^-myk^Lt-.o ^(n'^t^^miS^^Tr^-To 

mi 9fl. CreHM^^tTr / ^^^u;^^inoi=15r*CV-l^iBSaiIi^^$it/i^ 
-^(0)^:i:-efc'5c K:^-fflm^;tTT'y [>-('/W^(^moi=60-Ctt^60%, moi=100T? 
(i*^90%OJMflS;5S#<g^fe$tifc:c SfcUll 9 iCfiTj^ LTV^7^^^^^^ h'-f-ffl*! 

^^5, ^ — ^y Vm%^^^Tf / 'y'< /\^:^<Dy y J^±.\Z.^X^fi. lacZite^^^ 
25 h^o 

mmm9 
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0) . 

(C3. C7. C8, CIK C19. C28) il, ^n.€tiCre^mm^;tTr / ^ /u;^ 
AxCANCre^moi=5-C% K^-ffl*m^Tr 7 '^'-f ;U>^AxALZM0LSrmoi=10, 30. 100. 

raoi=100-r'«Lfc^-^. 10% (C19) (C8) (75^flad^W< ?fefe$tL^Cc K 

■r-mm^rr/ '>-r/i-^^moi=3oor*^^i-5i:> w<^fe^ti/im(75fi) 

^ LCre5im*fl1^;t T r 7 ^ /i- ^ L ^^^fiW < ^fe ^ n/i^HSati^ 

5/ h^fla(7)^fe^*:±(7)^^SiloxPiB?iJ ^MMloxPSa^iJ (T^r^llciiiv ^^^T'g^ 

*%^t-J;oT. U n^-t-^-ifC r ecD^?^T. ^^tMloxPifi^'J i: fim^x.S 
/:c;:/i5$e#-f . 7i>o(5]-ia?iJc7> 2 o(75^^SiioxPi5?')-C'(^m^;tSi^?li 2 ocoif^ 
MioxPgfi^iJPn^i: ^mSc^?A^-c-$e - 5^SMioxPifi?iJd*^il#t$ns, ^ 
B^iiioT. if^^ioxPia^'Ji'^MSioxPia^ij. -bL<{im/^sge^'J'^'^M§J 
loxpsa^ijom^-g-^itf^i^. iiji^«^(ii:*^-r5iii^TOW-c'. ^m(n 
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mm^ ■■ 5 5(D^mMmt. m±m i o x Pimtmmmmmuitir^t^ 

5 mm^ ■■ 5 6(Di&mmmt. i o x ?mi\tmmmmm^itLi:'^ts' 
SB?'j#-^ : 6 o<7y^mmm. i o x ?m^\bmmmm^^fSL^^t^ 

15 mm^- ■■ 6 1 coMiB^'lli. Swa I y yt)-X'h6. 
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5 {y^-<—^-$Mi$.) 02#S (T) . 3#B (G) , 4#g (T) J^Jl5#g 
(A) (D^m(r>oh'P^£< — 0(DmmRV^6^n (T) X{17#@ (G) (D 

12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 



10 

u^—^-^m (^2#i (T) . 3#@ (G) Rrji4^n (T) (ommt^h 

12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 

20 

(b) V =iy\^-i—\^CTe(o^^Txhm^miox?imt<r>mx'i^m^DNAm. 
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5 loxPiE?iJi:(DrBir'!t#m6^DNAmm;tS^£;;;5^Jg::'b7'£V\ IS5}$JI 1 Xfi 2 tem<7) 

4 . : 2 6 , mm^ ■■29. ifi?'j#-^ : 3 0 . ia>?ij#-^ •• 3 5 . 

iE?iJ#-^ : 3 9 . ifl?ij## : 4 2 3?.(iiaj"J#-^ : 4 9 T'^^ixSiE^'JT'fcSIS* 

10 5. 11*^11 /^i/^L 4 V^-rtL7iMcfe®(7)^MMloxPE?iJSr^-t5DNA„ 

6 . <i: — 3(7)S^^MloxPia>?iJS.t^lf2lt^ 1 X« 2l2|gcD^^MloxP 

7. if:t§lloxPifi?iJ<i:^MiyioxPga?iiorBl(cEffii<^iiie^;i5|$A$tifc:lf* 
^6IE^«75DNA, 

15 8. ^l^(C||7'£§i^?ll^to/>Vj:< <i:t>2o(Dft^«3l5«t(^^MSloxPSe 
?iJ^^-r5DNA. 

9 . 'S.\^^z^f£:Mm^ (>o 2 oiD^mSiloxPia?iJwr^{;:miiO}te^;)5|f 

A ^ ilZ-ctSJ*?!! 8 lEiJiT) D N Ao 

1 0. ffj^^6;'j;i/^L9i^-rix;5^{w|S^(7)DNAi;J:o-CJ^^iE^^tifc^lB 

20 HSo 

11. TIE<7)DNA (a) -aiJ^DNA (b) >^ y =3 t'^^-if C r e 
Tl-Si^^^-frx Ttfii^DNA (c) - i:7)^?j^j:63ife^M^;^&o 

( a ) ^^tMloxPia^iJ. itlEi^- AS:U«lf 1 2 Ifi^W^^SiloxPiB^y^ ^ 
<^|iil-*i-5DNA„ 

25 (b) U^MloxPia^l it{5^^BS.U^DNA (a) 1 15] C^SMloxPifi^lJ^ ^(7) 
Hii^^^l-^^^DNAo 
(c) DNA (a) (I*3V^-Cjl{E-f-A7)^3tei=^B(;M^$nfcDNA, 

1 2. TfficT^DNA (a) S.U'DNA (b) ^ y = f^— fef C r e 
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TlzS.lt^'t. TtB^DNA (c) ^m^ZtA-^^£^MB^M.^:^Bc 

loxpsa^ij 1 su^^MMioxPsa^ij 2 ) &i/aiE^ASr^^§^ioxPiB?ij 1 /mB=f-A 

/S^iiloxPiE?iJ2C0ji|S(cW^5DNAo 

5 (b) '^^sioxPie^ij 1 . mB^BSiifm^m\o^?mm2^z<D}m^^i-^m^ 

DNAo 

(c) DNA (a) (;fcV^Tiie-T-A;45jie^B(C®^$tLfcDNA„ 

1 3. mB'^Btmmm^mB^X'itfj:\^'zt^<^mtT^m7i^mi ixn 

10 1 2E*ic(^;^&o 

1 4 . itfei^A^i'^afigfi^TJiitfE^^-T'iiT'.fv^:: ^^l#^lti:•rslft^JI i i X« 

1 2Eic(o;^?fee 

15. DNA (a) *sm(^^fe^*DNA-?S>'9. DNA (b) 7)5^7^5 
KDNA3Z.li-*^^*^DNA^^/U^T-fo^w<!:$ri|^^ai:-t-5if3ji^l 1 

15 1 1 4 I. ^■rtit^zu^(D:}vi&, 

16. DNA (a) Amm(D^^i^DNAX'h^ . DNA (b) A5»(^-C 

ij^JSi 1 ^tei^L 1 4 v>-ftL7i^i-t£«c<^;^&= 

17. DNA (a) ti-:^mDNA'y4 ^\^^(DPIk^t^D^^AXh^ . DNA 

20 (b) i'^^vy^^ h'DNAxn-:^mm^D^A'y-(/i^y^xh^zt^wmt■r 
^m^^l 1 ?iv^L 1 4 i/^-rtiA^i-IE«<^:^i^o 

18. DNA (a) /45-^mDNA^'<y^^<^^fe^*^DNAT'fo'9. DNA 

(b) umii^fH'cm^^^^ztKX'or.^m^^DNAtfi^^m'^-^^^ 

25 19. DNA (a) cn-^mDNA'P^J^^i'^rv'y'y^/U^Xh^Zt^ 

2 0. 1**316 ^iV^L 9 i/^Tt^75^(Cf2m<75DNA$r^fe«:±{^^-r§ 
2 1. fS5}5Ii6 7'<^l^L9V^-fi^;5^l-IE^<^DNA;5^lb'^^SS^o 
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SEQUENCE LISTING 

< 1 1 0>Suraitomc Pharmaceuticals Company, Limited 

5 < 1 2 0 > Mutated Type of loxP and Application thereof 

< 1 3 0>E4 3 1 7-00 

<150>JP 9-331289 and JP 10-273150 
10 <151>1997-11-13 and 1998-9-28 

< 1 6 0 > 6 1 

< 2 1 0 > 1 
15<211>34 

< 2 1 2 >DN A 

< 2 1 3 > Bacteriophage PI 

< 4 0 0 > 1 

20 ataacttcgt ataatgtatg ctatacgaag ttat 

< 2 1 0 > 2 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

25 < 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 
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< 4 0 0 > 2 

ataacttcgt atagtgtatg ctatacgaag Itat 

< 2 1 0 > 3 

5 < 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

10 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 3 

ataacttcgt atattgtatg ctatacgaag ttat 

15 < 2 1 0 > 4 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

20 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 4 

ataacttcgt atactgtatg ctatacgaag ttat 

25 

< 2 1 0 > 5 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 
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< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

5 < 4 0 0 > 5 

ataacttcgt ataacgtatg ctatacgaag ttat 

< 2 1 0 > 6 

< 2 1 1 > 3 4 
10 <212>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

15 

< 4 0 0 > 6 

ataacttcgt ataaagtatg ctatacgaag ttat 

< 2 1 0 > 7 
20 < 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

25 < 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 7 

ataacttcgt ataaggtatg ctatacgaag ttat 



34 
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< 2 1 0 > 8 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

5 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 8 

10 ataacttcgt ataatatatg ctatacgaag ttat 

< 2 1 0 > 9 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

15 < 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

20 < 4 0 0 > 9 

ataacttcgt ataatctatg ctatacgaag ttat 

< 2 1 0 > 1 0 

< 2 1 1 > 3 4 
25 <212>DNA 

< 2 1 3 > Artificial Sequence 



< 2 2 0 > 

< 2 2 3 > Sequence o,f Mutant loxP 
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< 4 0 0 > 1 0 

ataacttcgt ataatttatg ctatacgaag ttat 

5 < 2 1 0 > 1 1 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

10 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 1 1 

ataacttcgt ataatgcatg ctatacgaag ttat 

15 

< 2 1 0 > 1 2 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

20 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

<4 0 0> 1 2 
25 ataacttcgt ataatgaatg ctatacgaag ttat 

< 2 1 0 > 1 3 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 
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< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

5 

< 4 0 0 > 1 3 

ataacttcgt ataatggatg ctatacgaag ttat 

< 2 1 0 > 1 4 
10 < 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

15 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 1 4 

ataacttcgt ataatgtgtg ctatacgaag ttat 

20 < 2 1 0 > 1 5 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

25 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 1 5 

ataacttcgt ataatgtttg ctatacgaag ttat 
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< 2 1 0 > 1 6 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

5 < 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

10 < 4 0 0 > 1 6 

ataacttcgt ataatgtctg ctatacgaag ttat 

< 2 1 0 > 1 7 

< 2 1 1 > 3 4 
15 < 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

20 

< 4 0 0 > 1 7 

ataacttcgt ataatgtacg ctatacgaag ttat 

< 2 1 0> 1 8 
25 < 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 



wo 99/25851 „ 

a 

< 2 2 3 > Sequence of Mutant loxP 



PCT/JP98/0S094 



< 4 0 0 > 1 8 

ataacttcgt ataatgtaag ctatacgaag ttat 

5 

< 2 1 0 > 1 9 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

10 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 1 9 

15 ataacttcgt ataatgtagg ctatacgaag ttat 

< 2 1 0 > 2 0 

< 2 1 1 > 3 4 
<2 1 2>DNA 

20 < 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

25 <400>20 

ataacttcgt ataatgtata ctatacgaag ttat 



< 2 1 0 > 2 1 

< 2 1 1 > 3 4 



wo 99/25851 
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< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

5 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 2 1 

ataacttcgt ataatgtatc ctatacgaag ttat 

10 < 2 1 0 > 2 2 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

15 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 2 2 

ataacttcgt ataatgtatt ctatacgaag ttat 

20 

< 2 1 0 > 2 3 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

25 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 2 3 



wo 99/25851 , q 

ataacttcgt ataatgtatg ttatacgaag itat 

< 2 1 0 > 2 4 

< 2 1 1 > 3 4 

5 < 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

10 

< 4 0 0 > 2 4 

ataacttcgt ataatgtatg gtatacgaag ttat 

< 2 1 0 > 2 5 
15 <211>34 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

20 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 2 5 

ataacttcgt ataatgtatg atatacgaag ttat 

25 < 2 1 0 > 2 6 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

<2 1 3> Artificial Sequence 
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34 
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1 1 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 2 6 

5 ataacttcgt ataacgtata ctatacgaag ttat 34 

< 2 1 0 > 2 7 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

10 < 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



15 <400>27 

ataacttcgt ataacgtatc ctatacgaag ttat 

< 2 1 0 > 2 8 

< 2 1 1 > 3 4 
20 <212>DNA 

< 2 1 3> Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



25 



< 4 0 0 > 2 8 

ataacttcgt ataacgtatt ctatacgaag ttal 



34 



34 



< 2 1 0 > 2 9 



wo 99/25851 PCT/JP98/0S094 

1 2 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

5 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 2 9 

ataacttcgt ataaagtata ctatacgaag ttat 

10 

< 2 1 0 > 3 0 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

15 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 3 0 

20 ataacttcgt ataaagtatc ctatacgaag ttat 

< 2 1 0 > 3 1 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

25 < 2 1 3 > Artificial Sequence 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



wo 99/25851 



PCT/JP98/0S094 



< 4 0 0 > 3 1 

ataacttcgt ataaagtatt ctatacgaag ttat 34 

< 2 1 0 > 3 2 
5 <211>34 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 



< 2 2 0 > 

10 < 2 2 3 > Sequence of Mutant loxP 
<4 0 0> 3 2 

ataacttcgt ataaggtata ctatacgaag ttat 

15 < 2 1 0 > 3 3 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

20 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 3 3 

ataacttcgt ataaggtatc ctatacgaag ttat 



25 



< 2 1 0 > 3 4 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 



34 



34 



wo 99/25851 



1 4 
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< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

5 <400>34 

ataacttcgt ataaggtatt ctatacgaag ttat 

< 2 1 0 > 3 5 

< 2 1 1 > 3 4 
10 <212>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

15 

< 4 0 0 > 3 5 

ataacttcgt ataatatata ctatacgaag ttat 

< 2 1 0 > 3 6 
20 < 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

25 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 3 6 

ataacttcgt ataatatatc ctatacgaag ttat 



34 



34 



34 



wo 99/25851 
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< 2 1 0 > 3 7 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 3 7 

10 ataacttcgt ataatctata ctatacgaag ttat 

< 2 1 0 > 3 8 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

15 < 2 1 3 > Artificial Sequence 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

20 <400>38 

ataacttcgt ataatctatc ctatacgaag ttat 34 



< 2 1 0>3 9 

< 2 1 1 > 3 4 
25 < 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



wo 99/25851 
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< 4 0 0 > 3 9 

ataacttcgt ataatttata ctatacgaag ttat 34 

5 <210>40 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

10 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 4 0 

ataacttcgt ataatttatc ctatacgaag ttat 34 

15 

< 2 1 0 > 4 1 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

20 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 4 1 

25 ataacttcgt ataatttatt ctatacgaag ttat 34 



< 2 1 0 > 4 2 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 



wo 99/25851 PCT/JP98/05094 

17 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

5 

< 4 0 0 > 4 2 

ataacttcgt ataatgcata ctatacgaag ttat 

< 2 1 0 > 4 3 
10 < 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

15 < 2 2 3 > Sequence of Mutant loxP 
<4 0 0>4 3 

ataacttcgt ataatgcatc ctatacgaag ttat 

20 <210>44 

< 2 1 1 > 3 4 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

25 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



<400>44 

ataacttcgt ataatgaata ctatacgaag ttat 



wo 99/25851 PCT/JP98/05094 

18 



< 2 1 0>4 5 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

5 < 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

10 <400>45 

ataacttcgt ataatgaatc ctatacgaag ttat 34 

< 2 1 0 > 4 6 

< 2 1 1 > 3 4 
15 <212>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

20 



< 4 0 0 > 4 6 

ataacttcgt ataatggata ctatacgaag ttat 

< 2 1 0 > 4 7 
25 <211>34 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 



34 



< 2 2 0 > 
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19 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 4 7 

ataacttcgt ataatggatc ctatacgaag ttat 

5 

< 2 1 0 > 4 8 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3> Artificial Sequence 

10 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0> 4 8 

15 ataacttcgt ataatggatt ctatacgaag ttat 

< 2 1 0 > 4 9 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

20 < 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

25 <400>49 

ataacttcgt ataatgtgta ctatacgaag ttat 



< 2 1 0 > 5 0 

< 2 1 1 > 3 4 



wo 99/25851 PCT/JP98/05094 

20 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 



< 2 2 0 > 

5 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 5 0 

ataacttcgt ataatgtttc ctatacgaag ttat 

10 <210>51 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

15 < 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 5 1 

ataacttcgt ataatgtctt ctatacgaag ttat 



20 



25 



< 2 1 0 > 5 2 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



34 



34 



< 4 0 0 > 5 2 



wo 99/25851 

21 

ataacttcgt ataatgtaca ctatacgaag ttat 

< 2 1 0 > 5 3 

< 2 1 1 > 3 4 

5 < 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

10 

< 4 0 0 > 5 3 

ataacttcgt ataatgtaac ctatacgaag ttat 

< 2 1 0 > 5 4 
15 <211>34 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

20 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0> 5 4 

ataacttcgt ataatgtagt ctatacgaag ttat 

25 < 2 1 0 > 5 5 

< 2 1 1 > 5 2 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 
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22 

< 2 2 0> 

< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence of 
Wild-type loxP and Restriction Enzyme Recognition Site 

5<400>55 

tcgaggtgca cataacttcg tataatgtat gctatacgaa gttatacgcg tt 52 

< 2 1 0 > 5 6 

< 2 1 1 > 5 2 
10 <212>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Ant i sense Strand of Designed Sequence Containing Sequence of 
15 Wild-type loxP and Restriction Enzyme Recognition Site 

< 4 0 0 > 5 6 

ctagaacgcg tataacttcg tatagcatac attatacgaa gttatgtgca cc 52 

20 <210>57 

< 2 1 1 > 6 0 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

25 < 2 2 0 > 

< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence of 
Mutant loxP and Restriction Enzyme Recognition Site 



< 4 0 0 > 5 7 



wo 99/25851 PCT/JP98/05094 

23 

tcgagtccgg aataacttcg tataacgtat actatacgaa gttatgctag catttaaatg 60 

< 2 1 0 > 5 8 

< 2 1 1 > 6 0 

5 < 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Antisense Strand of Designed Sequence Containing Sequence of 
10 Mutant loxP and Restriction Enzyme Recognition Site 

< 4 0 0 > 5 8 

tcgacattta aatgctagca taacttcgta tagtatacgt tatacgaagt tattccggac 60 

15 < 2 1 0 > 5 9 

< 2 1 1 > 6 0 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

20 < 2 2 0 > 

< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence of 
Mutant loxP and Restriction Enzyme Recognition Site 

< 4 0 0 > 5 9 

25 cgcgcattta aattccggaa taacttcgta taacgtatac tatacgaagt tatgctagca 60 

< 2 1 0 > 6 0 

< 2 1 1 > 6 0 

< 2 1 2 >DNA 



wo 99/25851 PCT/JP98/0S094 

24 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Antisense Strand of Designed Sequence Containing Sequence of 
5 Mutant loxP and Restriction Enzyme Recognition Site 

< 4 0 0 > 6 0 

cgcgtgctag cataacttcg tatagtatac gttatacgaa gttattccgg aatttaaatg 60 

10 < 2 1 0 > 6 1 

< 2 1 1 > 1 0 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

15 < 2 2 0 > 

< 2 2 3 > Swal liner 



< 4 0 0 > 6 1 
gatttaaatc 
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